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NOVEL 2. 4.6-TRI-SUBSTITUTEP HETEROCYCLES AND USES THEREOF 
Field of the invention 

5 The present invention relates to novel triazines, pyrimidines, and pyridines and their 

pharmaceutical compositions and methods of use. In addition, the present invention relates to 
therapeutic methods for the treatment and prevention of various diseases especially 
Alzheimer's disease and other diseases relating to the deposition of amyloid. 

10 Background of the invention 

Alzheimer's Disease (AD) is a progressive, neurodegenerative disease characterized 
clinically by progressive loss of memory, cognition, reasoning, judgment and emotional 
stability. AD is a common cause of dementia in humans and a leading cause of death in the 
IS United States. AD has been observed in races and ethnic groups worldwide and presents a 
major public health problem throughout the world. No treatment that effectively prevents AD 
or reverses the clinical symptoms and underlying pathophysiology is currently available and 
the disease is currently considered among experts to be incurable. 

20 The histopathological manifestations of AD are characteristic lesions known as 

amyloid (or senile) plaques and neurofibrillar tangles that are found in the regions of the brain 
associated with memory, reasoning and cognition. Similar alterations are observed in patients 
with Trisomy 21 (Down's syndrome) and hereditary cerebral hemorrhage with amyloidosis of 
the Dutch-type. 

25 

The major constituent of amyloid plaques is amyloid p protein. Amyloid p protein is 
derived from the proteolytic cleavage of amyloid precursor protein (APP), Processing of APP 
to amyloid P protein and other APP fragments is governed by a group of enzymes known as 
secretases. One type of secretase, y-secretase, is responsible for the protein cleavage that 
30 produces amyloid p protein. Compounds that inhibit either p or y secretase activity, either 
directly or indirectly would reduce the production of amyloid p protein resulting in the 
treatment or prevention of disorders associated with amyloid p protein. Thus there is a 
continuing need for compounds that inhibit amyloid p protein production. The present 
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invention meets this and related needs by providing a family of novel compounds and related 
methods of use. 

Summary of the invention 

In accordance with the present invention, the applicants have hereby, discovered novel 
compounds that inhibit y secretase and thereby inhibit the production of amyloid p protein. 
The invention includes pharmaceutically acceptable salts or prodrugs of such compounds. 
Also in accordance with the present invention applicants provide pharmaceutical 
compositions and a method to use invention compounds in the treatment of degenerative 
neurological disorders. 

Detailed description of the invention 

1 5 One embodiment is a compound of structural diagram (I) or a pharmaceutically acceptable 
salt thereof: 




CO 

20 

wherein: 

Qis C, CHorN; 

W is N or S, when W is S, R 6 is not present; 
XisCorN; 
25 YisCorN; 

Z is C or N; 



5 



10 
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R 1 and R 2 are at each occurrence independently selected from H, CH3, optionally 
substituted d^alkyl, optionally substituted carbocycle, or optionally substituted heterocycle; 
or R 1 and R 2 in combination can form an optionally substituted heterocycle, or an optionally 
substituted carbocycle; 
5 R 3 is selected from H, or optionally substituted Ci^alkyl; 

R 4 is selected from H, optionally substituted Ci^alkyl, -C(=0)OCH3, optionally 
substituted carbocycle, -C(=0)NH(CH 2 )heterocycle f or -C(=0)NH(CH 2 )CH 3 ; 

R 5 is selected from H, or CH3; 

R 6 is selected from H; 
10 R 7 is selected from optionally substituted carbocycle. 

A further embodiment is a compound of claim 1 3 wherein: 

Qis N. 

A further embodiment is a compound of claim 1, wherein: 
W is S, and R 6 is not present 
15 A further embodiment is a compound of claim 1, wherein: 
Xis C. 

A further embodiment is a compound of claim 1 , wherein: 
YisN. 

A further embodiment is a compound of claim 1, wherein: 
20 ZisN. 

A further embodiment is a compound of claim 1, wherein: 

R 1 and R 2 are at each occurrence are independently selected from H, or optionally 
substituted carbocycle, or optionally substituted heterocycle. 
A compound of claim 1, wherein: 
25 R 3 is an optionally substituted Chalky!. 

A further embodiment is a compound of claim 1, wherein: 

R 4 is .C(=0)NH(CH 2 )heterocycle. 
A further embodiment is a compound of claim 1, wherein: 

R 5 is selected from H. 
30 A further embodiment is a compound of claim 1, wherein: 

R 7 is an optionally substituted carbocycle. 
A further embodiment is a compound of claim 1, wherein: 

Qis Nor C; 
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W is S, and R 6 is not present; 

XisCorN; 

YisNorC; 

ZisNor C; 

5 R 1 and R 2 are at each occurrence independently selected from H, or optionally 

substituted carbocycle; or optionally substituted heterocycle or optionally substituted Ci 
6alkyl; 

R 3 is selected from H, or optionally substituted Ci^alkyl; 
R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle or optionally substituted 
10 carbocycle; 

R s is selected from H; 

R 7 is selected from optionally substituted carbocycle. 
A further embodiment is a compound of claim 1, wherein: 
QisNorC; 
15 W is S, and R 6 is not present; 

XisCorN; 
YisNorC; 
ZisNorC; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
20 substituted carbocycle; or optionally substituted heterocycle or optionally substituted Ci. 
6 alkyl; 

R 3 is selected from H, or optionally substituted Ci^alkyl; 
R 4 is selected from H, or -C(=0)NH(CH 2 )heterocycle; 
R 5 is selected from H; 
25 R 7 is selected from optionally substituted carbocycle. 

A further embodiment is a compound of claim 1, wherein: 
QisNorC; 

W is S, and R 6 is not present; 
XisCorN; 
30 YisNorC; 

ZisNor C; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle; 
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R 3 is selected from H, or optionally substituted Ci^alkyl; 
R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle; 
R 5 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 
5 A further embodiment is a compound of claim 1, wherein: 
QisNorC; 

W is S, and R 6 is not present; 

XisCorN; 

Yis N; 
10 ZisN; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle; 

R 3 is selected from H, or optionally substituted Ci^alkyl; 

R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle; 
15 R 5 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 
A further embodiment is a compound of claim 1, wherein: 

QisN; 

W is S, and R 6 is not present; 
20 XisCorN; 
YisN; 
ZisN; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle; 
25 R 3 is selected from H, or optionally substituted C^alkyl; 

R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle; 
R 5 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 
A further embodiment is a compound of claim 1, wherein: 
30 QisN; 

W is S, and R 6 is not present; 

Xis C; 

YisN; 
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ZisN; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle; 

R 3 is selected from H, or optionally substituted Ci^alkyl; 
5 R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle; 

' R 5 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 
A further embodiment is a compound of structural diagram (I) selected from: 

10 Methyl N-{4-[(3-fluorophenyl)amino]-6-[@^^ 
leucinate; 

Methyl N-{4-[(3-fluorophenyl)amino]«6-morpholin-4-yl-l,3,5-tri 

(2R)-2-({4-[(3-fluorophenyl)ammo^^ 

4-methylpentan- 1 -ol; 

1 5 Methyl N- {4-[(3-fluorophenyl)amino]-6-[(4-methoxybenzyl)amino]- 1 ,3,5-triazin-2-yl} ~D- 
leucinate; 

Methyl N-{4-[(cyclopropylmethyl)am^ 
leucinate; 

Methyl N- {4-[(3-fluorophenyl)ammo]-6-[(3-mefa^ 
20 leucinate; 

(2R)-2-({4-[(cyclopropylmethyl)amino]-6-[(3-fluoiophenyl)amino]- 1 ,3,5-triazin-2- 
yl } amino)-4-methylpentan~ 1 -ol; 

Methyl N- {4-[(3-fluorophenyl)amino]-6-[ft^^ ,3,5-triazin-2- 
yl}-L-leucinate; 
25 Methyl N-(4-[(3-fluorophenyl)amino]-6-{P^ 
2-yl)-L-leucinate; 

Methyl N- {4-[(2-anilinoethyl)amino]-6-[(3-.fluorophenyl)amino]- 1 ,3,5-triazin-2-yl}-L- 
leucinate; 

Methyl N- {4-[(3-fluorophenyl)amino]-6-[(2-hydroxy-2-phenylethyl)amino]-l ,3,5-triazin-2- 
30 yl}-L-leucinate; 

Methyl N-(4-[(3-fluorophenyl)amino]-6-{[2^ 
yl)-L-leucinate; 
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Methyl N- {4-[(2,3^ihydroxypropyi)amino]-6-[(3-£Iuorophenyl)amino]- 1 ,3,5-triazin-2-yI}-L- 
leucinate; 

Methyl N-[4-[(3-fluorophenyl)amino]^^ 
leucinate; 

5 Methyl N- {4-[(2-amino-2-oxoethyl)(methyl)amino]-6-[(3-fluorophenyl)amino]-l ,3,5-triazin- 
2-yl}-L-leucinate; 

(2R)-2-[(4-[(3-fluorophenyl)amino]^^ 
yl)amino]-4-methylpentan- 1 -ol; 
Methyl N-{4-[(2-cyanoethyl)(methyl)amm^ 
10 L-leucinate; 

Methyl N-[4-[(3-fluorophenyl)anuno^^ 
leucinate; 

Methyl N- {4-(4-cyano-4-phenylpiperidin- l-yl)-6-[(3-fluorophenyl)amino]-l,3»5-triazin'2- 
yl} -L-leucinate; 

1 5 Methyl N- {4-[(3-fluorophenyl)amino]-6-[(3-hydro^ ,3,5- 
triazin-2-yl}-L-leucinate; 

Methyl N-{4-[(3-fluorophenyl)amino]-6-[(3-morpholin-4-ylpropyl)amino]-l ,3,5-triazin-2- 
yl}-L-leucinate; 

Methyl N-{4-({2-[4-(amtaosulfonyl)p^ 
20 triazin-2-yl} -L-leueinate; 

Methyl N-{4-{[2-(dimethylamino)ethyl]amino}-6-[(3-fluorophenyl) 
yl}-L-leucinate; 

Methyl N-(4-[(3-fluorophenyl)amino]-6- {[2-(2-hydroxyethoxy)ethyl]amino}-l,3 9 5-triazin-2- 
yl)-L-leucinate; 

25 Methyl N- {4-[(3-fluorophenyl)amino]-6-[(4-hydroxybutyl)amino]- 1 ,3 ,5-triazin-2-yl} -L- 
leucinate; 

Methyl N-(4-[(3-fluorophenyl)amino]-6- {[3-(2-oxopyrrolidin- 1 -yl)propyl]amino} -1 ,3,5- 
triazin-2-yl)-L-leucinate; 

Methyl N-[4-[(3-fluorophenyl)amino]-6-(4-methoxyphenyl> 1 ,3,5-triazin-2-yl]-L-leucinate; 
30 Methyl N-[4-[(3-fluorophenyl)amino]^ 

Methyl N-[4-[(3-fluorophenyl)amino]-6-(4-methoxybenzyl)- 1 ,3,5-triazin-2-yl]glycinate; 

(2S)-2-{[4-[(3-fluorophenyl)amino]-6-^^^ 

methylpentan- 1 -ol; 
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N 2 -Benzyl-l^-(3-fluorophenyl)-6-(4-methoxybenzyl)-l,3,5-triazine-2,4-di^^ 

N-{4-[(5-fluoro-2-methylphenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-^ 
(tetrahydrofuran-2-ylmetfiyl)-L-leucinamide; 

N 2 -{4-[(5-fluoro-2-methylphenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidm^^ 
propyl-L-leucinamide; 

N 2 -{4-[(3^yanophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N , - 
(tetrahydrofuran-2-y!methyl)-L-leucinamide; 
N 2 -{4-[(5-Chloro-2-methylphenyl)ami^ 
(tetrahydroftiran-2-ylmethyl>L-leucinamide; 

N 2 -{4-[(3,5-Difluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N^ 
(tetrahydrofuran-2-ylmethyl)-L-leucinamide; 

Methyl N-[4-[(3-fluorophenyl)amino]^-(4-methoxybenzyl)pyrimidin-2-yl]-L-leucinate; 
Methyl N-[2-[(3-fluorophenyl)amino]-6-(4-memoxy^^^ 

(S)-2-[4-(3-Fluoro-phenylamino)-6-(4-methoxy-phenylsulfanyl)-l-oxy-pyridin-2-ylam^ 
methyl-pentanoic acid methyl ester; 

2-[6-(3-Fluoro-phenylamtoo>2-(4-meto^ 
pentanoic acid methyl ester; 

(S)-2-[4-(3-Cyano-phenylammo)-6-(qumo^ 
pentanoic acid (tetrahydro-fiiran-2-ylmethyl)-amide; 
(S>2-[4-(4-Ammo-phenylsulfanyl)-6K3K;yano-phen^ 
methyl-pentanoic acid (tetrahydro-furan-2-ylmethyl)-amide; 

A further embodiment is a compound of structural diagram (II) or a pharmaceutically 
acceptable salt thereof: 
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wherein: 

Q is O, S, SO or S0 2; 

W is N or halogen, when W is halogen neither R 6 nor R 7 are present; 
5 XisCorN; 

YisCorN; 
ZisCorN; 

R 2 is selected from H, optionally substituted Ci^alkyl, optionally substituted 
carbocycle, or optionally substituted heterocycle; 
10 R 3 is selected from H, or optionally substituted Ci-ealkyl; 

R 4 is selected from H, optionally substituted Ci^alkyl, optionally substituted 
heterocycle, cyano, -C(=0)OCH 3 , -C(=0)OCH 3f -C(=0)NH 2 , -C(=0)NH-optionally 
substituted Ci^alkyl, -C(=0)NH(CH 2 )o.3-optionally substituted carbocycle, -C(=0)NH(CH 2 )o- 
3-optionally substituted heterocycle, -CC^NHCCH^usNCCHs^, C(=0)NH(CH 2 ) N 
15 3 C(OCH 3 )2, C(=0)NH(CH 2 )i. 3 NHC(-0)OC(CH 3 )3, -C(=0)NH(CH 2 ),. 3 0(CH 2 ),. 3 OH, -C(=0)- 
optionally substituted heterocycle, -C(=0)NH(CH 2 )i. 3 C(=0)OCH 3 ,-C(=0)NH(CH 2 )i. 
3 OC(CH 3 ) 3 , -C(=0)NH(CH 2 )i. 3 SCH 3 , or C(=0)NH(CH 2 )i. 3 C(=0)OH; 
R 5 is selected from H, or CH 3 ; 

R 4 and R 5 in combination form an optionally substituted heterocycle; 
20 R 6 is selected from H or CH 3 ; 

R 7 is selected from optionally substituted Ci^alkyl, optionally substituted carbocycle, 
optionally substituted heterocycle, or -(CH 2 )u 3 -optionally substituted carbocycle. 
A further embodiment is a compound of claim 19, wherein: 

Qis S; 

25 A further embodiment is a compound of claim 19, wherein: 
WisN; 

A further embodiment is a compound of claim 19, wherein: 
XisN; 

A further embodiment is a compound of claim 19, wherein: 
30 X is C; 

A further embodiment is a compound of claim 19, wherein: 
Yis N; 

A further embodiment is a compound of claim 19, wherein: 
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Yis C. 

A further embodiment is a compound of claim 19, wherein: 
ZisN. 

A further embodiment is a compound of claim 19, wherein: 
Zis C. 

A further embodiment is a compound of claim 19, wherein: 

R 2 is optionally substituted carbocycle. 
A further embodiment is a compound of claim 19, wherein: 

R 3 is optionally substituted Cj^alkyL 
A further embodiment is a compound of claim 19, wherein: 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 
C(=0)NH(CH 2 )o-3-optionally substituted heterocycle, or -C(=0)NH(CH 2 )n3SCH 3 . 
A further embodiment is a compound of claim 19, wherein: 

R 5 is selected from H, or CH 3 ; 
A further embodiment is a compound of claim 19, wherein: 

R 6 is selected from H or CH 3 ; 
A further embodiment is a compound of claim 1 9, wherein: 

R 7 is optionally substituted carbocycle. 
A further embodiment is a compound of claim 19: 
wherein: 

Q is S, SO or S0 2; 

WisN; 

XisCorN; 

YisCorN; 

ZisCorN; 

R is selected from H, optionally substituted carbocycle, or optionally substituted 
heterocycle; 

R 3 is optionally substituted C^aUcyl; 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 
C(=0)NH(CH 2 )o-3-optionally substituted heterocycle, -C(=0)NH(CH 2 )(. 3 SCH3 J 
optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionally substituted Q 
calkyl, -C(=0)NH(CH 2 )o.3-optionally substituted carbocycle, -C(=0)NH(GH 2 )i-3N(CH3)2, 
C(=0)NH(CH 2 ),. 3 C(OCH 3 ) 2> C(=0)NH(CH 2 ),. 3 NHC(=0)OC(CH 3 ) 3 ,-C(=0)NH(CH 2 ),. 
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3 Q(CH 2 ),. 3 OH, -, .C(=0)NH(CH2)i-3C(=0)OGH3 f -C(«0)NH(CH 2 ) I .30C(CH 3 )3, or 
C(=0)NH(CH 2 )i-3C(=0)OH; 
R 5 is H; 

R 4 and R 5 in combination form an optionally substituted heterocycle; 
5 R 6 is selected from H; 

R 7 is selected from, optionally substituted carbocycle, optionally substituted 
heterocycle, or -(CH 2 )i. 3 -optionally substituted carbocycle. 

A further embodiment is a compound of claim 19: 
10 wherein: 

Q is S; 

WisN; . . 

XisCorN; 
YisCorN; 
15 ZisCorN; 

R 2 is selected from H, optionally substituted carbocycle, or optionally substituted 
heterocycle; 

R 3 is optionally substituted Cwealkyl; 

R 4 is selected from, -C(=0)OCH3, -C(=0)~optionally substituted heterocycle, - 
20 C(=0)NH(CH 2 )o-3-optionally substituted heterocycle, -C(=0)NH(CH 2 )i_ 3 SCH 3 , 

optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionally substituted Ci. 
6 alkyl, -C(=0)NH(CH 2 )o.3-optionally substituted carbocycle, -CC^NHCCH^usNCCHs^, 
C(«0)NH(CH 2 )i.3C(OCH 3 )2 ( C(=0)NH(CH 2 )u3NHC(=0)OC(CH 3 ) 3 , .C(=0)NH(CH 2 ),. 
3 0(CH 2 ) N3 OH, ~C(^)NH(CH 2 ) 10 C(^ or 
25 C(=0)NH(CH 2 )i. 3 C(=0)OH; 
R 5 is H; 

R 4 and R 5 in combination form an optionally substituted heterocycle; 
R 6 is selected from H; 

R 7 is selected from, optionally substituted carbocycle, optionally substituted 
30 heterocycle, or -(CH 2 ) 1-3-optionally substituted carbocycle. 

A further embodiment is a compound of claim 19: 
wherein: 
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QisS; 

WisN; 
XisCorN; 
YisCorN; 
5 ZisCorN; 

R 2 is selected from H, optionally substituted carbocycle; 
R 3 is optionally substituted Ct^alkyl; 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 
C(=0)NH(CH 2 )o-3-optionally substituted heterocycle, -C(=0)NH(CH 2 ),. 3 SCH 3 , 
10 optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionally substituted C,. 
ealkyl, -C(=0)NH(CH 2 )o- 3 -optionalIy substituted carbocycle, -C(=0)NH(CH 2 ) U3 N(CH 3 ) 2 , 
C(=0)NH(CH 2 ),. 3 C(OCH 3 ) 2 , C(=0)NH(CH 2 ),.3NHC(=0)OC(CH 3 )3, -C(=0)NH(CH 2 ),. 
3 0(CH 2 ),. 3 OH, -, -C(=0)NH(CH 2 ),. 3 C(=0)OCH 3i -C(=0)NH(CH 2 ),. 3 OC(CH 3 ) 3 , or 
C(=0)NH(CH 2 ),. 3 C(=0)OH; 
15 R 5 is H; 

R 6 is selected from H; 

R 7 is selected from, optionally substituted carbocycle, optionally substituted 
heterocycle, or -(CH 2 )i. 3 -optionally substituted carbocycle. 

20 A further embodiment is a compound of claim 19: 
wherein: 

QisS : 

WisN; 

XisCorN; 
25 YisCorN; 

ZisCorN; 

R is an optionally substituted carbocycle; 
R 3 is optionally substituted Ci^alkyl; 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 
30 C(=O)NH(CH 2 ) 0 - 3 -optionally substituted heterocycle, -C(=0)NH(CH 2 )i. 3 SCH 3 , 

optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionally substituted Cj. 
calkyl, -C(=O)NH(CH 2 ) 0 . 3 -optionally substituted carbocycle, -C(=0)NH(CH 2 )i. 3 N(CH 3 ) 2 , 
C(=0)NH(CH 2 ),. 3 C(OCH 3 ) 2 , C(=0)NH(CH 2 ),. 3 NHC(=0)OC(CH 3 ) 3 , -C(=0)NH(CH 2 ),. 
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3 0(CH 2 )i. 3 OH, -, -C(=0)NH(CH 2 ),. 3 C(=0)OCH3. -C0O)NH(CH 2 )i.30C(CH 3 )3, or 
CC=0)NH(CH 2 )i.3C(=0)OH; 
R 5 is H; 

R 6 is selected from H; 
5 R 7 is optionally substituted carbocycle,. 

A further embodiment is a compound of claim 19: 
wherein: 

QisS : 
WisN; 
10 XisCorN; 

YisCorN; 
ZisCorN; 

R 2 is an optionally substituted carbocycle; 

R 3 is optionally substituted C^alkyl; 
15 R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 

C(=0)NH(CH 2 )o. 3 -optionally substituted heterocycle, -C(=0)NH(CH 2 ) t . 3 SCH 3 , 
optionally substituted heterocycle, -C(=0)NH 2 , -C(=O)NH(CH 2 ) 0 . 3 -optionally substituted 
carbocycle; 

R 5 is H; 

20 R 6 is selected from H; 

R 7 is optionally substituted carbocycle. 

A further embodiment is a compound of claim 19: 
wherein: 
25 Q is S : 

WisN; 

XisCorN; 

YisCorN; 

ZisCorN; 

30 R 2 is optionally substituted carbocycle; 

R 3 is optionally substituted C|. 6 alkyl; 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, 
C(=O)NH(CH 2 ) 0 . 3 -optionally substituted heterocycle, or -C(=0)NH(CH 2 ),. 3 SCH 3: 
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R 5 is selected from H; 
R 6 is selected from H; 
R 7 is optionally substituted carbocycle. 



5 A further embodiment is a compound of structural diagram (II) selected from: 

Methyl N- {4-(4-methoxyphenoxy)-6-[(thien-2-ylmethyl)amino]- 1 ,3,5-triazin-2-yl } -L- 
leucinate; 

Methyl N-[4-(4-methoxyphenoxy)-6-(2-pyridin-4-ylethyl)-l ,3,5-triazin-2-yl]-L-leucinate; 
Methyl N-[4-[(2,3-dihydroxypropyl)amino]-6-(4-methoxyphenoxy)-l ,3,5-triazin-2-yl]-L- 
10 leucinate; 

Methyl N- {4-(4-methoxyphenoxy)-6-[(tetrahydrofi^^ 1 ,3,5-triazin-2- 

yl}~L-leucinate; 

Methyl N-[4-[(3-fluorobenzyl)amino]-6-(4~m 

Methyl N-[4-[(2-methoxybenzyl)amino]-6-(4-methoxyphenoxy)- l,3,5-triazin-2-yl]-L- 
15 leucinate; 

Methyl N-[4-[(3,5-difluorobenzyl)amino]-6-(4-methoxyphenoxy)-l ,3»5-triazin-2-yl]-L- 
leucinate; 

Methyl N-[4-[(3,5-dicMorobenzyl)amino]-6-(4^^ 
leucinate; 

20 Methyl N-[4-(benzylamino)-6-(4-methoxyphenoxy)-l ,3,5-triazin-2-yl]-L-leucinate; 
Methyl N-[4-(butylamino)-6-(4-methoxyphenoxy)- 1 ,3 a 5-tria2in-2-yl]-L-leucinate; 
Methyl N-[4-(pentylamino)-6-(4-methoxyphenoxy)- 1 ,3 ,5-triazin-2-yl]-L-leucinate; 
Methyl N- {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l ,3 9 5-triazin-2- 
yl}glycinate; 

25 (2R)-2-( {4-[(5<;hloro-2-meAylphenyl)amino]-64(4-methoxyphenyl)thio]-l ,3,5-triazin-2- 
yl}amino)-4-methylpentan-l-ol; 

Methyl N-{4-[(5-chloro-2-methylphenyl)amino]-6-[(4-methoxyphenyl)thio]-l ,3,5-triazin-2- 
yl}-L-leucinate; 

Methyl N-{4-[(3-fluorophenyl)amino]-6^ 
30 leucinate; 

1 - {4-[(3-£luorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ,3,5-triazin-2-yl } pyrrolidin-3 -ol; 
N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ,3,5-triazin-2~yl} -L-leucinamide; 
N 2 -(3-fluorophenyl)-N 4 -isopentyl-6-[(4-methoxyphenyl)thio]-13>5-triazine-2,^ 
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(2S>2-({4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin-2-yl}amino)^ 
methylpentan- 1 -ol; 

Methyl N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin-2-yl}-L- 
phenylalaninate; 

5 2-({4-[(3-fluorophenyl)ammo]-6-[(4^ 
l-ol; 

N 2 -(2,2-Dimethoxyethyl)-N 4 -(3-fluorophenyl)-6-[(4-methoxyphenyl)thio]-l,3,5-tri^ 
diamine; 

Ethyl N- {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l ,3,5-triazin-2-yl}-b- 
10 alaninate; . 

3-[{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin-2- 
yl}(memyl)amino]propanenitrile; 

Methyl N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-13,5-triazin-2-yl}-L- 
alaninate; 

1 5 Methyl N- {4-[(3-fliiorophenyl)arnmo]-6^ 
leucinate; 

Me%lN-{4-[(2,3-dihydroxypropyl)tliio]-6-[(3-fluorophenyl)amino]-l,3,5-Mazin-2-yl}-L- 
leucinate; 

Me%lN-{4-[(3-fluorophenyl)amino]-6-[(3-methoxyphenyl)thio]-l,3,5-triazin-2-yl}-I^ 
20 leucinate; 

MerayIN-{4-[(3-fluorophenyl)(methyl)amm^^ 
yl}-L-leucinate; 

(2R)-2-({4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazm-2-yl^ 
methylpentan- l-ol; 

25 MemylN-{4-[(3-fluorophenyl)anTmo]-6-[(2-m^ 
leucinate; 

Methyl N-[4-[(3-fluorophenyl)amino]-6-ft)henylthio)- 1 ,3,5-triazin-2-yl]-L-leucinate; 
MemylN-[4-[(3-fluorophenyl)ammo]-6-(qumolin-2-ylthio)-13,5-triazm-2-yl]-L-k 
MemylN-{4-[(4-aminophenyl)mio]-6-[(3-fluorophenyl)amino]-l,3,5-triazin-2-yl}-L- 
30 leucinate; 

Methyl N-{4-[(3-bromophenyl)mio]-6-[(3-fluorophenyl)amino]-l,3,5-triazin-2-yl}-L- 
leucinate; 

Methyl N-[4-[(3-fluorophenyl)amino]-6-(pyrimidin-2-ylthio)-l^,5-triazin-2-yl]-L-leucinate; 
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Methyl N- {4- {[2-(dimethylamino)ethyl]thio} -6-[(3-fluorophenyl)amino]- 1 ,3>5-triazin-2-yl } - 
L-leucinate; 

Methyl N-{4-({l-[2-(dimethylami^ 
fluorophenyl)amino]- 1 ,3 ,5-triazin-2-yl} -L-leucinate; 
5 Methyl N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)sulfinyl]-l ,3,5-triazin-2-yl}-L- 
leucinate; 

Methyl N-{4-[(3-fluorophenyl)amino]-6-[(4^ 
leucinate; 

N l -[2-(Dimethylanuno)ethyl^^ 
10 1 ,3,5-triazin-2-yl} -L-leucinamide; 

N 2 - {4-[(3-£luorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ^^-triazin^-y^-N 1 - 

(tetrahydrofuran-2-ylmethyl)-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-^^ 

morpholin-4-ylethyl)-I^leucinamide; 
15 N^2-[(teit-Butoxycarbonyl)amino]ethyty^ 

methoxyphenyl)thio]-l,3,5-triazin-2-yl}-L-leucinamide; 

N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ,3 ^-triazin^-ylj-N^teyridin-S- 

ylmethyl)-L-leucinamide; 

N ! -(3,5-Difluorobenzyl)-N 2 -{4-[^ 
20 triazin-2-yl} -L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino^ 

furylmethyl)-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(^^ 

oxopyrrolidin- 1 -yl)propyl] -L-leucinamide; 
25 N 2 -{4-[(3-fluorophenyl)amino]-6^ 

methoxybenzyl)-L-leucinamide; 

N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 > 3,5-triazin-2-yl}-N l -(2- 
piperidin- 1 -ylethyl)-L-leucinamide; 
N 2 -{4-[(3-fluorophenyl)amino]^ 
30 hydroxyethoxy)ethyl]-L-leucinamide; 

N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ,3,5-triazin-2-yl } -N 1 -phenyl-L- 
leucinamide; 
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N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ,3,5-triazin-2-yl} -N ! -propyl-L- 
leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-^ 
pyrrolidine 1 -ylethyl)-L-leucinamide; 
5 N 2 -(3-fluorophenyl)-6-[(4-methoxyphenyl)thio]-N 4 -[(l S)-3 -methyl- l-(morpholin-4- 
ylcarbonyl)butyl]-l,3,5-triazine-2,4-diamine; 

N , -{2-[4-(aminosulfonyl)phenyl]ethyl}-N 2 -{4-[(3-fluorophenyl)am^ 
methoxyphenyl)thio]- 1 ,3,5-triazin-2-yl} -L-leucinamide; 
N 2 -{4-[(3-fluorophenyl)amino]-6-[^ 
1 0 methylpyrrolidin-2-yl)ethyl]-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)araino]-6-[(4-methoxyphenyl)thio]-l,3 s 5 
me±oxypropyl) -L-leucinamide; 

N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ,3,5-triazin-2-yl } -N 1 -(pyridin-2- 
ylmethyl)-L-leucinamide; 
1 5 Methyl N-{2-[(3-fluorophenyI)amino]-6-[(4-m -L- 
leucinate; 

Methyl N- {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)tWo]pyrimidin-2-yl} -L- 
leucinate; 

N- {4-[(3-£luorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-^^ } -leucine; 
20 N-{4-[(3-fluorophenylXmethyl)amin^^ 

N- {4-chloro-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl} -N-methyl-leucine; 

Methyl N- {4-[(3-fluorophenyl)amino]-6-[(4-m -N- 

methylleucinate; 

N 2 -[4-[(3-fluorophenyl)amino]-6-(qum^ 
25 ylmethyl)-L-leucinamide; 

N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-metto -N ! -(2- 
furylmethyl)-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N 1 ^ 
(tetxahydro£uran-2-ylmethyl)-L-leucinamide; 
30 N 2 -{4-[(3-fluorophenyl)amino]-6-[(4Hnetho 
leucinamide; 

N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl} -N 1 -(2-morpholin- 
4-ylethyl)-L-leucinamide; 
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N'-(2>methoxyethyl)-N 2 -{4-[^ 
2-yl } -L-leucinamide; 
NM4-[(3-fluorophenyl)am^6-^^ 
ylethyl)-L-leucinamide; 

5 Methyl N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyriinidin-2-yl}-L- 
leucylglycinate; 

N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N l -[3-(m 
imidazol-l-yl)propyl]-L-leucinamide; 

N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N , -(2- 
10 isopropoxyethyl)-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N l -[2- 
(methylthio)ethyl]-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N , -p 
leucinamide; 

15 N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-W 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-N'-[2^ 
imidazol-5-yl)ethyl]-L-leucinamide; 

N-{4-[(3-froorophenyl)ammo]-6-[(4-met^^ 
methyl-L-leucinamide; 1 

20 N 2 -{2-[(3-fluorophenyl)amino]-6-[(4-melhoxyphenyl)tWo]pyrimidin^ 
4-ylethyl)-L-leucinamide; 

N 2 -{2-[(3-fhiorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-4-yl}-N I - 
(teti^ydrofuran-2-ylmethyl)-I^leucinamide; 

N 2 -{2-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-4-y^ 
25 leucinamide; 

(S)-2-[4-(3-Cyano-phenylammo)-6-(thiazo^ 
pentanoic acid (tetrahydro-furan-2-ylmethyl)-amide; 

(S>2-[4-(3-Cyano-phenylamino)-6-(pyridm-2-ylsulfanyl)-pyrimidm-2-ylm 
pentanoic acid (tetrahydro-£uran-2-ylmethyl>amide; 

30 ^ 2 -{4-[((3-Methyl-propyl)mio)ammo]-6-[(4-memoxyphenyl)tWo]pyrim 
(tetrahydrofiiran-2-ylmethyl)-L-leucinamide 



\ 
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A^-{4-[(2-Pyridyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-2-yI}-V-(tetrahy 
ylmethyl)-L-leucinamide 

(S)-2-[4-(3-Cyano-phenylammo)-6-(4-memoxy-pte 
methyl-pentanoic acid (2-memylsulfanyl-ethyl)-amide; 

5 A/ 2 -{2-[(3-Fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrimidin-4-yl}-V-l-morpholm^ 
4-yl-L-leucinamide 

2-[6-(3-Fluoro-phenylamino)-2-(4-methoxy-phenylsulfanyl)-pyrimidin-4-ylamino] 
pentanoic acid methyl ester, 

10 (S)-2-[6-(3-Fluoro-phenylammo>4-(4-memoxy-pheny 

methyl-pentanoic acid methyl ester; 

N 2 -(3-Fluoro-phenyl)-6-(4-metooxy-pte 

pyrimidine-2,4-diamine; y 

^K3-Fluoro-phenyl)-6-(4-me&oxy^ 
15 pyrimidine-2,4-diamine; 

(S)-2-[4-(3-Cyano-phenylammo)-6-(qumolm-8-ylsulfanyl)-pyrimidin-2-ylmemyy 

pentanoic acid (tetrahydro-£uran-2-ylmethyl)-amide; 

(S>2-[4-(4-Ammo-phenylsulfanyl)-6-(3-cyan^ 

methyl-pentanoic acid (tetrahydro-niran-2-ylmethyl)-amide; 
20 (S)-2-[3-(3-Fluoro-phenylammo)-5-(4-memoxy^ 

pentanoic acid methyl ester; 

(S>2-[2-(3-Fmoro-phenylammo)-6^(4-m^ 

methyl-pentanoic acid methyl ester; 

(S)-2-[6-(3-FIuoro-phenylammo)-4-(4-memoxy-pte 
25 methyl-pentanoic acid methyl ester; 

(S)-2-[4-(3-muoro-phenylammo)-6-(4-memoxy-phenylsulfanyl)-pyridin-2-ylamino]-4- 
methyl-pentanoic acid methyl ester; 

A further embodiment is a compound according to any one of claims 1-40, for use as a 
30 medicament. 
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A further embodiment is the use of a compound according to any one of claims 1-40 in the 
manufacture of a medicament for the treatment or prophylaxis of disorders associated with p- 
amyloid production. 

5 A further embodiment is the use of a compound according to any one of claims 1-40 in the 
manufacture of a medicament for the treatment or prophylaxis of Alzheimer's disease or 
Down's syndrome. 

A further embodiment is a method for the treatment of neurological disorders associated with 
10 p-amyloid production comprising administering to a warm-blooded animal in need of such 
treatment a therapeutically effective amount of a compound according to any one of claims 1- 
40. 

A further embodiment is a method for inhibiting y-secretase activity comprising administering 
15 to a warm-blooded animal in need of such inhibition a therapeutically effective amount of a 
compound according to any one of claims 1-40. 

» 

A further embodiment is a method for the treatment or prophylaxis of Alzheimer's disease or 
Down's syndrome comprising administering to a warm-blooded animal in need of such 
20 treatment a therapeutically effective amount of a compound according to any one of claims 1 - 
40. 

A further embodiment is a pharmaceutical composition comprising a compound according to 
any one of claims 1-40, or a pharmaceutically acceptable salt or in vivo hydrolysable ester 
25 thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient. 

A further embodiment is a process for preparing a compound of structural diagram (I), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof which process 
comprises: 
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a) RMhiol, 

DIEA, DME, 0° C to RT 

b) R a -NH 2 .HCI, ± 3 
DIEA, IPrOH, reflux , H I "? 




c) UOH, MeOH, THF. £ 



NMM, CH 2 Cl2 



isobutyl chloroformate 



N. R 3 



c. . *V r2 

An r 3 R1R2NH2 An r3 

RVv S N N"^||^ N "R 4 130-C.40min R VVV*V 



A further embodiment is a process for preparing a compound of structural diagram (II) or 
pharmaceutical^ acceptable salt or in vivo hydrolysable ester thereof which process 
comprises: 
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?' a) R1R2NH f 

.A.., DIEA(1.2eq), THF m-^i 



N ^ N PIEA(1.2eq),THF N ^N 

lAAs RU N A N^CI 
N a b)R3SH.DIEA(1.2eq) £, 
THF. reflux HZ 
la 1b 




PS-HOBT. DMF N 

O 

DIEA(4eq),90 o C T 

R2 

1c 



R4R5NH(0.8 eq) 



N^N 
R1^A kl ^^R3 



PS-DIEA (2.5 eq), N N S 

microwave, 1 60° C, 5 minutes R2 



1d 



,.R3 a) R4R5NH R4v Kl ^R5 

f DIEA (2.2 eq), THF ^ 

Relfux4h k ,A. k 



R2 R2 

lb « 
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Definitions 

Unless specified otherwise within this application, the nomenclature used in this application 
generally follows the examples and rules stated in Nomenclature of Organic Chemistry, 
Sections A, B, C, D, E, F, and H 9 Pergamon Press, Oxford, 1979, which is incorporated by 
references herein for its exemplary chemical structure names and rules on naming chemical 
structures. Optionally, a name of a compound may be generated using a chemical naming 
program: ACD/ChemSketch, Version 5.09/September 2001, Advanced Chemistry 
Development, Inc., Toronto, Canada. 

As used in this application, the term "optionally substituted," as used herein, means that 
substitution is optional and therefore it is possible for the designated atom to be unsubstituted. 
In the event a substitution is desired then such substitution means that any number of 
hydrogens on the designated atom is replaced with a selection from the indicated group, 
provided that the normal valency of the designated atom is not exceeded, and that the 
substitution results in a stable compound. For example when a substituent is keto (i.e., =0), 
then 2 hydrogens on the atom are replaced. If no selection is provided then the substituent 
shall be selected from : 

aniline, anisole, benzene sulfonamide, cyano, carbocycle, heterocycle, halogen, hydroxy, 
NH 2 ,N0 2 , Ci^alkyl, Ci^alkoxy, -C(=0)NH 2 , C(=0)OCH 2 CH 3 , -N(CH 3 ) 2 , -(CH 2 )u 3 N(CH 3 ) 2 , 
0(CH 2 )i. 3 OH, SCH 3 , N0 2f CF 3 , alkenyl, alkynyl. 

When any variable (e.g., R 1 , R 7 , R a , R c etc.) occurs more than one time in any constituent or 
formula for a compound, its definition at each occurrence is independent of its definition at 
every other occurrence. Thus, for example, if a group is shown to be substituted with 0-3 R l , 
then said group may optionally be substituted with 0,1, 2 or 3 R 1 groups and R e at each 
occurrence is selected independently from the definition of R e . Also, combinations of 
substituents and/or variables are permissible only if such combinations result in stable 
compounds. In addition the range "according to claims 1-9" means claims 1, 2, 3, 4, 5, 6, 7, 
8, or 9. 

The compounds herein described may have asymmetric centers. Compounds of the present 
invention containing an asymmetrically substituted atom may be isolated in optically active or 



101063 



-24- 

racemic forms. It is well known in the art how to prepare optically active forms, such as by 
resolution of racemic forms or by synthesis from optically active starting materials. When 
required, separation of the racemic material can be achieved by methods known in the art 
Many geometric isomers of olefins, C=N double bonds, and the like can also be present in the 
5 compounds described herein, and all such stable isomers are contemplated in the present 
invention. Cis and trans geometric isomers of the compounds of the present invention are 
described and may be isolated as a mixture of isomers or as separated isomeric forms. All 
chiral, diastereomeric, racemic forms and all geometric isomeric forms of a structure are 
intended, unless the specific stereochemistry or isomeric form is specifically indicated. 

10 

When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, then 
such substituent may be bonded to any atom on the ring. When a substituent is listed without 
indicating the atom via which such substituent is bonded to the rest of the compound of a 
given formula, then such substituent may be bonded via any atom in such substituent. 
1 5 Combinations of substituents and/or variables are permissible only if such combinations result 
in stable compounds. 

As used herein, "alkyl" or "alkylene" is intended to include both branched and straight-chain 
saturated aliphatic hydrocarbon groups having the specified number of carbon atoms. For 
20 example, "C^ alkyl" denotes alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms. Examples of alkyl 
include, but are not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t- 
butyl, pentyl, and hexyl. As used herein, "C1-3 alkyl", whether a terminal substituent or an 
alkylene group linking two substituents, is understood to specifically include both branched 
and straight-chain methyl, ethyl, and propyl. 

25 

As used herein, "alkenyl" or "alkenylene" is intended to include hydrocarbon chains of either 
a straight or branched configuration with one or more unsaturated carbon-carbon bonds that 
may occur at any stable point along the chain. Examples of "Ca^alkenyl" include, but are not 
limited to, 1-propenyl, 2-propenyl, l-butenyl, 2-butenyl, 3-butenyl, 3-methyl-2-butenyl, 2- 
30 pentenyl, 3-pentenyl, hexenyl, and the like. 

As used herein, "alkynyl" or "alkynylene" is intended to include hydrocarbon chains of either 
a straight or branched configuration with one or more carbon-carbon triple bonds that may 
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occur at any stable point along the chain, such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 
2-butynyl, 3-butynyl, and the like. 

As used herein, "alkoxy" or "alkyloxy" represents an alkyl group as defined above with the 
5 indicated number of carbon atoms attached through an oxygen bridge. Examples of alkoxy 
include, but are not limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t- 
butoxy, n-pentoxy, and s-pentoxy. Preferred alkoxy groups are methoxy, ethoxy, n-propoxy, 
i-propoxy, n-butoxy, s-butoxy, t-butoxy. Similarly, "alkylthio" or "thioalkoxy" represent an 
alkyl group as defined above with the indicated number of carbon atoms attached through a 
10 sulphur bridge. 

As used herein, "carbocycle" is intended to mean any stable 3- to 7-membered monocyclic or 
bicyclic or 7- to 13-membered bicyclic or tricyclic, any of which may be saturated, partially 
unsaturated, or aromatic. Examples of such carbocycles include, but are not limited to, 
1 5 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl, cyclooctyl, 
bicyclooctane, bicyclononane, bicyclodecane (decalin), bicyclooctane, fluorenyl, phenyl, 
naphthyl, indanyl, adamantyl, or tetrahydronaphthyl (tetralin). 

As used herein, "halo" or "halogen" refers to fluoro, chloro, bromo, and iodo. "Counterion" is 
20 used to represent a small, negatively charged species such as chloride, bromide, hydroxide, 
acetate, sulfate, and the like. "Haloalkyl" is intended to include both branched and straight- 
chain saturated aliphatic hydrocarbon groups having the specified number of carbon atoms, 
substituted with 1 or more halogen (for example -C V F W where v=l to 3 and w=l to (2v+l)). 
Examples of haloalkyl include, but are not limited to, trifluoromethyl, trichloromethyl, 
25 pentafluoroethyl, pentachloroethyl, 2,2,2-trifluoroethyl, 2,2-difluoroethyl, heptafluoropropyl, 
and heptachloropropyl. "Haloalkoxy" is intended to mean a haloalkyl group as defined above 
with the indicated number of carbon atoms attached through an oxygen bridge; for example 
trifluoromethoxy, pentafluoroethoxy, 2,2,2-trifluoroethoxy, and the like. "Halothioalkoxy" is 
intended to mean a haloalkyl group as defined above with the indicated number of carbon 
30 atoms attached through a sulphur bridge. 

As used herein, the term "heterocycle" or "heterocyclic" refersto a ring-containing 
monovalent and divalent radicals having one or more heteroatoms, independently selected 
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from N, O and S, as part of the ring structure and comprising at least 3 and up to about 20 
atoms in the rings. Heterocyclic groups may be saturated or unsaturated, containg one or 
more double bonds, and heterocyclic groups may contain more that one ring. The 
heterocyclic rings described herein may be substituted on carbon or on a nitrogen atom if the 
5 resulting compound is stable. If specifically noted, nitrogen in the heterocycle may optionally 
be quaternized. It is understood that when the total number of S and O atoms in the 
heterocycle exceeds 1, then these heteroatoms are not adjacent to one another. 

Examples of heterocycles include, but are not limited to, lH-indazole, 2-pyrrolidonyl, 2H, 

10 6H-1, 5,2-dithiazinyl, 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole, 4H- 

quinolizinyl, 6H-1, 2,5-tbiadiazinyl, acridinyl, azetidine, aziridine, azocinyl, benzimidazolyl, 
benzofuranyl, benzothiofiiranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, 
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazalonyl, carbazolyl, 4aH- 
carbazolyl, b-carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H.6H- 

15 1 ,5,2-dithiazinyl, dioxolane, furyl, 2,3-dihydrofuran, 2,5-dihydrofuran, dihydrofuro[2,3- 
b]tetrahydrofuran, furanyl, furazanyl, homopiperidinyl, imidazolidine, imidazolidinyl, 
imidazolinyl, imidazolyl, lH-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, 
isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 

20 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, 

oxazolyl, oxirane, oxazolidinylperimidinyl, phenanthridinyl, phenanthrolinyl, phenarsazinyl, 
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, 
piperidinyl, pteridinyl, piperidonyl, 4-piperidonyl, purinyl, pyranyl, pyrrolidine, pyrroline, 
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole, 

25 pyridothiazole, pyridinyl, N-oxide-pyridinyl, pyridyl, pyrimidinyl, pyrrolidinone, 

pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, 
quinuclidinyl, carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrazolyl, thiophane, 
thiophene.thiotetrahydroquinolinyl, 6H-l,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4- 
thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl, 

30 thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, thiirane, triazinyl, 1,2,3- 
triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, xanthenyl. 
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As used herein, "pharmaceutically acceptable" is employed herein to refer to those 
compounds, materials, compositions, and/or dosage forms which are, within the scope of 
sound medical judgment, suitable for use in contact with the tissues of human beings and 
animals without excessive toxicity, irritation, allergic response, or other problem or 
complication, commensurate with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed 
compounds wherein the parent compound is modified by making acid or base salts thereof. 
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or 
organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues 
such as carboxylic acids; and the like. The pharmaceutically acceptable salts include the 
conventional non-toxic salts or the quaternary ammonium salts of the parent compound 
formed, for example, from non-toxic inorganic or organic acids. For example, such 
conventional non-toxic salts include those derived from inorganic acids such as hydrochloric, 
bydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from 
organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, 
ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, 
sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, 
oxalic, isethionic, and the like. 

The pharmaceutically acceptable salts of the present invention can be synthesized from the 
parent compound that contains a basic or acidic moiety by conventional chemical methods. 
Generally, such salts can be prepared by reacting the free acid or base forms of these 
compounds with a stoichiometric amount of the appropriate base or acid in water or in an 
organic solvent, or in a mixture of the two; generally, nonaqueous media like ether, ethyl 
acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of suitable salts are found in 
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 
1985, p. 1418, the disclosure of which is hereby incorporated by reference. 

"Prodrugs" are intended to include any covalently bonded carriers that release the active 
parent drag according to formula (I) in vivo when such prodrug is administered to a 
mammalian subject Prodrugs of a compound of formula (I) are prepared by modifying 
functional groups present in the compound in such a way that the modifications are cleaved, 
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either in routine manipulation or in vivo, to the parent compound. Prodrugs include 
compounds of formula (I) wherein a hydroxy, amino, or sulfhydryl group is bonded to any 
group that, when the prodrug or compound of formula (I) is administered to a mammalian 
subject, cleaves to form a free hydroxyl, free amino, or free sulfhydryl group, respectively. 
5 Examples of prodrugs include, but are not limited to, acetate, formate and benzoate 

derivatives of alcohol and amine functional groups in the compounds of formula (I), and the 
like. 

"Stable compound" and "stable structure" are meant to indicate a compound that is 
10 sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, 
and formulation into an efficacious therapeutic agent. 

Formulation 

1 5 The compounds described herein may be provided or delivered in a form suitable for 

oral use, for example in a tablet, lozenge, hard and soft capsule, aqueous solution, oily 
solution, emulsion, and suspension. The compounds may also be provided for topical 
administration, for example, as a cream, ointment, gel, spray, or aqueous solutions, oily 
solutions, emulsions or suspensions. The compounds described herein may also.be provided 

20 in a form suitable for nasal administration for example, as a nasal spray, nasal drops, or dry 
powder. The compositions may also be administered to the vagina or rectum in the form of a 
suppository. The compounds described herein may also be administered parentally, for 
example by intravenous, intravesicular, subcutaneous, intrathoracially, 
intracerebroventricularly, or intramuscular injection or infusion. The compounds may be 

25 administered by insufflation (for example as a finely divided powder). The compounds may 
also be administered transdermally, sublingually, . 

The compositions of the invention may accordingly be obtained by conventional 
procedures using conventional pharmaceutical excipients, well known in the art. Thus, 
compositions intended for oral use may contain, for example, one or more coloring, 

30 sweetening, flavoring and/or preservative agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. The size of the dose for therapeutic or prophylactic 
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purposes of a compound described herein will naturally vary according to the nature and 
severity of die conditions, the age and sex of the animal or patient and the route of 
administration, according to well known principles of medicine. 

An effective amount of a compound described herein for use in therapy of 
5 Alzheimer's Disease is an amount sufficient to symptomatically relieve in a warm-blooded 
animal, particularly a human the cognitive symptoms, to slow the progression of worsening 
cognitive symptoms, or to reduce in patients with cognitive symptoms the risk of getting 
worse (progressing to dementia or worsening the present degree of dementia). 

For preparing pharmaceutical compositions from the compounds of this invention, 
10 inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form 
preparations include powders, tablets, dispersible granules, capsules, cachets, and 
suppositories. 

A solid carrier can be one or more substances, which may also act as diluents, 
flavoring agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating 
IS agents; it can also be an encapsulating material. 

In powders, the carrier is a finely divided solid that is in a mixture with the finely 
divided active component In tablets, the active component is mixed with the carrier having 
the necessary binding properties in suitable proportions and compacted in the shape and size 
desired. 

20 Salts include, but are not limited to, pharmaceutically acceptable salts. Examples of 

pharmaceutically acceptable salts of compounds of the present invention include but are not 
limited to the following: acetate, bicarbonate, bisulfate, bisulfite, carbonate, hydrobromide, 
hydrochloride, phosphate/diphosphate, sulfate, choline, diethanolamine, ethylenediamine, 
meglumine, aluminum, calcium, magnesium, nitrate, potassium, pyrosulfate, and sodium. 

25 The term composition is intended to include the formulation of the active component 

with encapsulating material as a carrier providing a capsule in which the active component 
(with or without other carriers) is surrounded by a carrier which is thus in association with it. 
Similarly, cachets are included. Tablets, powders, cachets, and capsules can be used, as solid 
dosage forms suitable for oral administration. 

30 Liquid form compositions include solutions, suspensions, and emulsions. Sterile water 

or water-propylene glycol solutions of the active compounds may be mentioned as an 
example of liquid preparations suitable for parenteral administration. Liquid compositions can 
also be formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for 
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oral administration can be prepared by dissolving the active component in water and adding 
suitable colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous 
suspensions for oral use can be made by dispersing the finely divided active component in 
water together with a viscous material such as natural synthetic gums, resins, methyl 
5 cellulose, sodium carboxymethyl cellulose, and other suspending agents known to the 
pharmaceutical formulation art. 

The pharmaceutical compositions can be in unit dosage form. In such form, the 
composition is divided into unit doses containing appropriate quantities of the active 
component. The unit dosage form can be a packaged preparation, the package containing 
10 discrete quantities of the preparations, for example, packeted tablets, capsules, and powders in 
vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or it can 
be the appropriate number of any of these packaged forms. 

Synthesis 

15 

The compounds of the present invention can be prepared in a number of ways well known to 
one skilled in the art of organic synthesis. The compounds of the present invention can be 
synthesized using the methods described below, together with synthetic methods known in the 
art of synthetic organic chemistry, or variations thereon as appreciated by those skilled in the 
20 art. Such methods include, but are not limited to, those described below. All references cited 
herein are hereby incorporated in their entirety by reference. 

The novel compounds of this invention may be prepared using the reactions and techniques 
described in this application. The reactions are performed in solvents appropriate to the 

25 reagents and materials employed and are suitable for the transformations being effected. Also, 
in the description of the synthetic methods described below, it is to be understood that all 
proposed reaction conditions, including choice of solvent, reaction atmosphere, reaction 
temperature, duration of the experiment and workup procedures, are chosen to be the 
conditions standard for that reaction, which should be readily recognized by one skilled in the 

30 art. It is understood by one skilled in the art of organic synthesis that the functionality present 
on various portions of the molecule must be compatible with the reagents and reactions 
proposed. Such restrictions to the substituents, which are compatible with the reaction 
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conditions, will be readily apparent to one skilled in the art and alternate methods must then 
be used. 

An example of such a process is illustrated herein. 

Method C-1 



C! 

XX 



1a 



a) R1R2NH 
DIEA (1.2 eq). THF 



b) R3SH, DIEA (1.2 eq) 
THF, reflux 



s' R3 

R2 

1b 




PS^s 



PS-HOBT, DMF 
DIEA(4eq).90*C 



5*Qi 



6 

N^N 

R2 

1c 



R4R5NH (0.8 eq) 



PS-DIEA (2.5 eq), 
microwave, 160° C, 5 minutes 



R4. N .R5 

RK N A N^S' R3 
R2 



Method C-2 



1d 



.R3 



R2 



1b 



a) R4R5NH 
DIEA (2.2 eq). THF 
Reflux 4 h 



R4. N .R5 
R2 

Id 



Examples 



Chemical abbreviations used in the Examples are defined as follows: "BOC" denotes N-tert- 
10 butoxycarbonyl, "CBZ" denotes carbobenzyloxy; "DBU" denotes 1,8-diazabicyclo [5.4.0] 
undec-7-ene; "DCM" denotes dichloromethane; "DMAP" denotes 4-dimethylaminopyridine 
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trifluoroacetic acid; "DMF' denotes N, N-dimethylformamide; DME denotes ethylene glycol 
dimethyl ether; DIEA denotes diisopropylethylamine; KOtBu denotes potassium tert- 
butoxide; Et20 denotes diethyl ether, MeOH deontes methyl alchol, iPrOH deontes isopropyl 
alcohol; "EDAC-HC1" or EDCI denotes l-Ethyl-3-(dimethylaminopropyl)carbodiimide 
hydrochloride; "HOBt" denotes hydroxybenzotriazole; "NMM" denotes N- 
methylmorpholine; "p-TSA" denotes p-toluenesulfonic acid "TBAB" denotes 
tetrabutylammonium bromide; 'TEA" denotes triethylamine; "TFA" denotes triflouroacetic 
acid; "THF" denotes tetrahydrofuran, "PS" denotes polystyrene, Tos-Cl denotes p- 
toluenesulfonyl chloride, "min." denotes minutes; "h" denotes hours; "RT" denotes room 
temperature. Unless otherwise noted, organic solutions were "dried" over anhydrous sodium 
sulfate. 

LC/MS HPLC method: Agilent Zorbax 5p. SB-C8 column 2.1mm x 5 cm. Solvents: A = H 2 0 
with 0.05% TFA, B =10% H 2 0, 90% Acetonitrile, 0.05% TFA. Gradient: (10-90%B over 3 
min., 90% B hold thru 4 min., -10% B at 5 min. and hold at 10% B until 6 min). 

Example 1. Synthesis of Methvl jV-t4-^3-flnoroDhenvnaminol-6-rr2- 
hvdroxvDroDvnaminol-1.3.5-triazin-2-vll-L-leucinatea^ 
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ci 



?' a) 3-Fluoroanillne; k .^L 

N -"W N DIEA (1.2 eq),THF r il N. 



1a 





1b 



DIEA (2.2 eq), THF 
Relfux 4 h 




° ° ^ — ^ M -N 

I s PS-HOBT. DMF 



JT^I J) ^1 I PS-HOBT, DMF ^ N -4 N J\ 

F^^N^N^N^ DIEA(4e q) ,90'C pW/^O 

1b ^ 1c OMe 



(0.8 eq) H °Y^N 



OH 




PS-OIEA(2.5eq),THF X A A, O 

microwave, 160° C, 5 minutes F^^^N VT^H^f 

OMe 
Example 1 

To a stiired solution of cyanuric chloride (la) (2.23 g, 12.1 mmol) in THF (50 mL) was added 
3-fluoroaniline (1.17 mL, 12.1 mmol) and DIEA (8.4 mL, 48.4 mmol). The mixture was 
stirred for 1 hour, leucine methyl ester hydrochloride (2.23 g, 21.1 mmol) was added and the 
5 solution heated to reflux for 4 h. The mixture was cooled to room temperature and the solvent 
removed in vacuo. The residual oil was partitioned between CH 2 C1 2 and IN HC1 (100 mL). 
The organic layer was separated, washed with NaCl (sat.) and dried over Na 2 S0 4 . The 
volatiles were removed to give lb as a crude foam (3.38 g, 76%). A portion of the resultant 
material (2. 16 g, 4.7 mmol) was dissolved in DMF (30 mL) and to this was added PS-HOBT 
10 (3.38 g, 4.7 mmol), followed by DIEA (1 .05 mL, 5.8 mmol). The suspension was slowly 
stirred at 90° C for 2h. The resin was filtered and washed with CH 2 C1 2 (3 x 100 mL), then 
Et 2 0 (1 x 100 mL) and dried in vacuo to give a yellow, free-flowing resin lc (4.84 g). A 
portion of the resultant resin (0.200 g) was added to PS-DIEA (0.200 g, 4 mmol/g) in THF 
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(1.5 tnL). To this suspension was added 2-hydroxyaminopropane and the mixture was heated 
to 160° C for five minutes in a Personal Chemistry Smithsynthesizer microwave reactor. The 
reaction was filtered, washed with CH 2 C1 2 , and the solvent was removed in vacuo to give the 
title compound 1 as a white foam (0.041 g). «H NMR (300 MHz, DUSO-d6) 8 0.88-0.92 (m, 
6H), 1.05-1.07 (m, 3H), 1.48-1.52 (m, 1H), 1.72-1.75 (m, 2H), 3.22-3.27 (m, 1H), 3.59-3.61 
(m, 3H), 3.77-3.81 (m, 1H), 4.44-4.78 (m, 2H), 7.18-7.25 (m, 2H), 7.39-7.44 (m, 1H), 7.82- 
7.95 (m, 1H), 9.01-9.1 1 (m, 1H), MS APCI, m/z = 407(M+1). LC/MS f R - 2.1 1 min. 
By analogy, Examples 2-26 fTable n were nr e oared accnrriinp to general method A 
Table 1. Method A, General Procedure for Entries 1-26 

Method A 



CI 

XX 



1a 



a) R1R2NH 
DIEA(1.2eq). THF 

b) R3R4NH, OIEA(1.2eq) 
THF, reflux 



PS-HOBT, DMF 
DIEA (4 eq), 90° C 



1 



R2 



1b 




2' 

R2 R 4 
1c 



0 



R5R6NH (0.8 eq) 
THF 



PS-DIEA (2.5 eq). 
microwave. 160° C, 5 minutes 



X 

n 

R1 V N N N' R3 
R2 R4 

Id 



Entry 


Name 


LC/MS f R 


MS APCI, 






(min) 


m/z (M+l) 
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1 


Methvl N-14-U3- 

iiuuiuuiltll VI jamino 1 — O— 1 1 Z- 

hvdroxvDroDvnaminrt|-1.3,5-triazin- 


2.11 


407 










2 


Methyl AH4-I(3- 
iiuurtiDnenyi lamino l-o-mor Dhoiin-4- 


2.35 


419 




vl-13,5-triazin-2-vli-L-Ieucinate 






3 


f2Jft-2-f f 4-ff3-FIuoroDhenvnamino^ 


2.13 


393 




6-r(3-methoxvDropYl)amino]-1.3.5- 




cnazin-z-vi t amino l-4-methvlDentan- 








l-ol 






4 


Methvl JV-f4-rf3- 
fluoroDhenyl)aminol-6-rf4- 
meinoxvDenzvi)aminol-U,5-triazin- 


2.63 


469 




2-vll-D-leucinate 






5 


Methvl N-U- 
rrcvcloDroDvlmethvnaminol-6-rr3- 
iiuoroDnenvi)anunol-l,3,5-triazin-2- 


2.53 


403 




vll-D-leucinate 






6 


Methvl 7V-f4-rr3- 
fluoroDhenvl)aminol-6-f<3- 
metnoxvDroDVl)ammol-l,3,5-tnazin- 


2.35 


421 




2-vU-D-Ieucinate 






7 


f2if)-2-ff4- 
ffCvcloDroDvlmethvnaminol-6-m- 
fluoroDhenvnamino1-13.5-triazin.2- 


2.29 


375 




vi J amino f-4-metn vloentan-l-ol 






8 


Methvl N-iA-m- 
fluoroDhenvnaminol-6- 
Ktetrahvdrofuran-2- 
vImethvnaminol-1.3.5-triazin-2-vn- 


2.42 


433 




L-Ieucinate 
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9 


Methvl 7V-T4-P- 
nuoroDhenvnaminol-6-fn-n «- 
imidazol-l-vl)Dronvllnminni.i 1 c_ 


1.93 


457 


trIazin-2-yn-I.-leucinate 


10 


Methvl JV-f4-[(2- 
anilinoethvHaminnl-tfi-rrt- 
fluorophenvDaminol-1 % S-Ma*in "> 


2.43 


468 


yll-L-Ieucinate 


11 


Methvl 7V-f4-m- 
fluoroDhenvnaminol-^[f2-hvdroTY- 


2.42 


469 


2-Dhenvlethvl^aminnl.l % Oria^in 


2-vl}-L-leucitiate 


12 


Methvl iV-f4-rtt- 
fluoroDhenvl)arninol-6-ff2-(4- 
methoxvohenvnethvllaminni-i 1 c 


2.63 


483 


triazin-2-vl)-L-leucinate 


13 


Methvl /V^-f^- 
dihvdroxvDropYrfanunol-e-ftt- 
fluoroDhenvnamino|-1.3.5-triazin-2- 


1.95 


423 


vli-L-leucinate 


14 


Methvl iV-F4-ff 3- 

fluoroDheny])amino1-6-r3- 
hvdroxVDvrrrtlirtin-1-vl , l-1 \ c_ 

triazin-2-vll-I^lf urinal 


2.12 


419 


15 
16 


Methvl JV-(4-W2. fl m!nn.7. 

oxoethvnrmethyl)aminol-6-rr3- 
fluoroDhenvftaminnl-1 % <wtHavin •> 


1.98 


420 


vU-L-leucinate 




r2J7)-2-rr4-rr3-FluoroDhenvnatninol- 
6-ff2-f4- 

methoxvnhenvnethvllaminoM^S- 


2.36 


455 


triazin-2-vl)aminol-4-methvlpentnn- 



Copy provided by USPTO from the PACR lm^~i 
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l-ol 






17 


MethvlJV-f4-rf2- 
cvanoethvltf meth vl)aminol-6-rf 3- 
fluoroDhenvnaminol-13.5-triazin-2- 


2.36 


416 


vl)-L-leucinate 


18 


Methviiv-r4.rn- 

fluoroohenvnaminol-6-f4-Dvridin-4- 


2.05 


495 


vlDiDerazin-l-vlV13.5-triazin-2-vll- 


L-leucinate 


19 


Methvl A^-f4-f4-cvano-4- 
DhenvlDioeridin-l-vn-6-rr3- 
fluoroDhenvltaminoMJ.5-triazm-2- 


2.85 


518 


vll-L-Ieucinate 


20 


Methvl 7V-f4-rf3- ^ 
fluoroDhenvl)aminol-6-rr3-hvdro\Y- 


2.26 


435 


2,2-dimethvlDroDvnaminol-U.5- 
triazin-2-vtt-L-Ieucinate 


21 


Methvl 
fluoroDhenvl)aminol-6-rG- 
morDholin-4-vlDroDvnaminol-1.3 1 S- 


1.80 


476 


triazin-2-vU-L-leucinate 


22 


Methvl 7V.^4.^^2.r4- 
faminosuIfonvnDhenvIIethvUamino)- 


2.33 


532 


6-[(3-fliioroDhenvnaininol-1.3,5- 
triazin-2-vH-L-Ieucinate 


23 


Methvl A^.f4-/r2- 
(dimethvlamino)ethvl|amino}-6-rG- 


1.92 


420 


fluoroDhenvnamino1-1.3.5-triazin-2. 


vD-L-Ieucinate 


24 


Methvl Ar-f4-rf3- 
fluoroDhenvnaminol-6-f^2-C2- 
hvdroxvethoxv*)ethvllamino)-1.3.S- 


2.05 


437 
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triazin-2-vlVL-leucinate 






25 


MethvliV-(4-r«- 
fluoroDhenvl)aminol-6.r(4. 
hvdroxvbutvnaminol-1.3.5-triazin-2- 


2.13 


421 


vH-L-leucinate 


26 


MethvIJV-f4-r«- 
fluoroDhenvl)aminol-6-{f3-f2- 
oxoDvrroIidin-l-vnDroDvllamino}- 
l,3,5-triazin-2-vn-L-Ieucinate 


2.21 


474 



Example 27. Methyl ^V-l4 -f4-inethoxvDhenoxvV6-rrthien-2>vlmethvnaminol-1.3.S 
triazin-2-vl|-L-leuctnate (2TI. 




27 



39 



10 



15 



A portion of methyl "-[4-chloro-6-(4-methox^^ 27a 
(0.70 g, 1.8 mmol) was dissolved in DMF (5 mL) and to this was added PS-HOBT (1.00 g, 
1.4 mmol), followed by DffiA (0.6 mL). The suspension was carefully stirred at 90° C for2h. 
The resin was filtered and washed with CH 2 C1 2 (3 x 100 mL), then Et z O (1 x 100 mL) and 
dried in vacuo to give a yellow free-flowing resin (1.65 g). A portion of the resultant resin 
(0.225 g) was added to PS-DIEA (0.200 g, 4 mmol/g) in THF (1.5 mL). To this suspension 
was added thiophene-2-methylamine (0.014 g, 0.12 mmol) and the mixture was heated to 
160° C for five minutes in a Smithsynthesizer microwave reactor vessel. The reaction was 
filtered, washed with CH 2 C1 2 , and the solvent was removed in vacuo to give the title 
compound 27 as a white foam (0.038 g). «H NMR (300 MHz, DMSO-rfd) 8 0.82-0.88 (m, 
6H), 1.40-1.46 (m, 1H), 1.62-1.66 (m, 2H), 3.57 (s, 3H), 3.74 (s, 3H), 4.49-4.58 (m, 3H), 
6.90-6.92 (m, 4H), 7.02-7.08 (m, 2H), 7.33 (m, 1H), 7.74-7.76 (m, IH). MS APCI, m/z = 458 
(M+l). LC/MS t R = 2.71 min. 

Intermediate 27b was prepared by analogy to Example 1, except 4-methoxyphenol was used 
in the presence of a suitable base, such as potassium carbonate, sodium hydride or potassium 
tert-butoxide. 

By analogy Examples 28-37 (Table 2) were prepared. 

Table 2. Method B, General Procedure for Examples 27-37. 



11)11163 



-40- 
M th d B 



o' R3 

?' a) R1R2NH X 

N ^ N DIEA (1.2 eq), THF ty. V 

RK N A rAc. 



CI N CI b)R30H,base 
la 



R2 

1b 



PS-HOBT, DMF 
DIEA (4 eq), 90" C 




R4^R5 

R4R5NH (0.8 eq) N, N 
^ R1 ^ A N A 0' R3 



PS-DIEA(2.5eq),THF R2 
microwave, 160° C, 5 minutes 

Entries 27-37 



Entry 


Name 


LC/MS <r 
(min) 


MS APCI, 
m/z (M+l) 


27 


Methvl AM4-(4-methoxvDhenoxvV6- 


2.71 


458 


rfthien-2-vlmethvl>aminol-1.3.S- 
triazin-2-vl)-L-leucinate 


28 


Methvl iV-r4-r4-methoxvDhenoxvW>- 


2.00 


487 


f2-DvrldIn-4-vlethvlV1.3.S-triazin-2- 


vll-L-leucinate 


29 


Methvl N-l4-l(2,3- 
dihvdroxvDroDYl)aminol-6-(4- 
methoxvDhenoxv)-1.3.5-triazin-2-vll- 


1.96 


436 


L-Ieucinate 



1UJLU&5 
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30 


Methvl JV-(4-f4-methoxvDhenoxY)-fi- 

Htetrahvdrofuran-2- 
vimetnvl)aminol-1.3.5-triazin-2-vl)- 


2.44 


446 


L-leucinate 


31 


Methvl ^-[4-1(1- 
fluorobenzvl)aminol-6-r4- 
metnoxvDnenoxv)-1.3.5-tnaz!n-2-vn- 


2.78 


470 


L-leucinate 


32 


Methvl JV-r4-f(2- 
methoxvbenzYl)aminol-6-f4- 
methoxvDhenoxvVl 1 3,S-triazin-.2-YM- 


2.73 


482 


L-leucinate 


33 
2 


Methvl NAAr\{^ 
difluorobenzvI)arninol-6-f4- 
methoxvDhenoxvVl^.S-triazin^-Yll- 


2.86 


488 


L-leucinate 


34 


Methvl mm-iap. 

dichlorobenzvl)aminol-6-(4- 
methoxvDhenoxvVl r 3^5-triazin-2-vlU 


3.05 


520, 522 


L-leucinate 


35 


Methvl 7V-r4-fben*vlaminoV6-r4- 
methoxvDhenoxvVl r 3 1 5-triazin-2-vll- 


2.77 


452 


L-leucinate 


36 


Methvl /V-f4-fhiitvIaniinoV-fi-f4- 1 
methoxvDhenoxvW^S-triazin^-vll- 


2.71 


418 


L-leucinate 


37 


Methvl ^-r4-rDentylaminoV6-(4- 
methoxvDhenoxvVlJ.5-triazin-2-vll- 


2.83 


432 


L-leucinate 



Example 38. Synthesis of Methvl JV-M- fft-nuornnhenvnaminol-fi-rr A. 
methoxvphe nvnthiol-1.3.5-triazin-2-YUglvcinatef^ff|. 
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15 



ci^\Aci 



1a 



a) 3-fluoroaniline 
DIEA(1.2eq), THF 



b) DIEA(1.2eq) 
THF, reflux 



S 



XT' 



38a 



PS-HOBT, DMF 
DIEA<4 eq) f 90°C 




N 

i 



o 



38b 



PS-DIEA(Z5 eq), 
microwave, 160° C. 5 minutes 



Example 38 

A portion of 4-cMoro-AK3-fluon^^ 

38a (0.65 g, 1.7 mmol) was dissolved in DMF (10 mL) and to this was added PS-HOBT (1 00 
g, 1.4 mmol), followed by DffiA (0.60 mL, 3.3 mmol). The suspension was carefully stirred 
at 90° C for 2h. The resin was filtered and washed with CH 2 C1 2 (3 X 100 mL), then Et 2 0 (1 x 
100 mL) and dried in vacuo to give a yellow free-flowing resin 38b (1.79 g). A portion of 
the resultant resin (0.200 g) was added to PS-DIEA (0.200 g, 4 mmol/g) in THF (1.5 mL). To 
tins suspension was added glycine methyl ester hydrochloride and the mixture was heated to 
160° C for five minutes in a Smithsynthesizer microwave reactor vessel. The reaction was 
filtered, washed with CH 2 C1 2 , and the solvent was removed in vacuo to give the title 
compound, Example 38, as a white foam (0.036 g). «H NMR 6 (300 MHz, DMSO-rfo" 300K) 
3.59-3.62 (br s, 3H), 3.81 (s, 3H), 3.99 (br s, 2H), 6.72 (m, 1H), 7.01 (app t, 2H, J = 8.1 Hz) 
7.16-7.24 (m, 3H), 7.44 (d, 1/2H, J= 8.1 Hz), 7.51 (d, 1/2H, J = 8.1 Hz), 7.92 (br s, 1H), 9.71 
(br, s 1H). «H NMR (300 MHz, DMSO-Jtf, 363K) 8 3.62 (s, 3H), 3.81 (s, 3H), 3.94 (br s 
2H), 6.69 (app t, 1H, J = 9.0 Hz), 6.99 (d, 2H, J = 9.0 Hz); 7. 14 (dd, 1H, J = 6.0, 7.5 Hz) 7 25 
(br s, 1H), 7.45-7.51 (m, 3H), 9.36 (br, s 1H). APCI, m/z = 416 (M+l). LC/MS / R = 2.62 
min. 



Synthesis of 4- ChIoro-A^-f l-flnnrn n h ^nv 
amine (38a1 

To a stirred solution of cyanuric chloride (la) (1 . 1 1 g, 6.0 mmol) in THF (50 mL) was added 
3-fluoroaniline (0.43 mL, 6.0 mmol) and DIEA (0.62 mL, 6.6 mmol). The mixture was 
5 stirred for 1 hour, 4-methoxybenzenethiol (0.74 g, 6 mmol) was added and the solution heated 
to reflux overnight. The mixture was cooled to room temperature and the solvent removed in 
vacuo. The residual oil was partitioned between CH 2 C1 2 and IN HC1 (100 mL). The organic 
layer was separated, washed with NaCl (sat) and dried over Na 2 S0 4 . The residual oil was 
chromatographed (10:1 hexanes/ethyl acetate) to give 4-chloro-ivH3-fluorophenyi)-6-[(4- 
10 methoxyphenyl)thio].l,3,5-tria2in-2-amine 38a (2.0 g, 92%). ' H NMR (300 MHz, DMSO- 
d6, 300K) 8 6.72-6.77 (m, 2H), 6.99 (d, 2H, J = 8.4 Hz), 7.01-7.07 (m, 1H), 7.19-7.23 (m, 
2H), 7.51 (d, 2H, J = 8.4 Hz). APCI, m/z = 363, 365 (M+l). LC/MS t R = 2.87 min. 
Example 39. Synthesis of f2JgV2-rf4-rf^ hloro-2-m ft *hvl r henvn a mi«,m-fi- K 4- 
methoxvphenvnthio1-1.1.S-tH azin-2-vn a minoV4-methvln ft nt a n-i-ni 

15 



CI^N^CI 



1a 



a) 3-chloro-5-methylaniline 
DIEA (1.2 eq),THF 



b) DIEA(1.2eq) 
THF, reflux 



S 

.4 



DIEA. THF. reflux 



Example 39 



20 



A portion of 4-chloro-iv--(5-chJoro-2-memylphenyl)-6-[(4-memoxyphenyl)thio]-l,3,5-« 
2-amine 39a (0.325 g, 0.86 mmol) was dissolved in THF (10 mL) and to this was added 
DIEA (0.181 mL, 1.03 mmol) and 2-(R)-4-methylpentan-l-ol (0.10 g, 0.86 mmol). The 
solution was refluxed for 4h, cooled and the solvent removed in vacuo. The residual oil was 
chromatographed (Si0 2 ), using hexanes/ethyl acetate (80/20) to obtain the tide compound 39 
as a white foam (0.036 g, 8%). «H NMR (300 MHz, DMSO-rftf, 363K) 5 0.76 (d, 3H, J - 6.6 



xuiuoj 



-44- 

Hz), 0.79 (d, 3H, J = 6.6 Hz), 1.26-1.29 (m, 3H), 2.13 (s, 3H), 3.29-3.32 (m, 2H), 3.77 (s, 
3H), 4.15-4.18 (m, 1H), 6.60-6.62 (m, 1H), 6.78-6.80 (m, 1H), 6.90 (d, 2H, J = 8.7 Hz), 7.03 
(dd, 1H, J = 2.0, 8.1 Hz), 7.13 (d, 1H, J = 8.1 Hz), 7.20-7.23 (m, 1H), 7.40-7.43 (m, 2H), 
8.30-8.35 (m, 1H). APCI, m/z = 475 (M+l). 

5 Synthesis of 4-chloro-iV-r5-Chloro-2methvln h envn-fi-rr4-m^hoxv D h e nvnthi ft l-l .%<*. 
triazln-2-amine (39a). 

Synthesis of the title compound 39a was analogous to the synthesis of 4-chloro-iV-(3- 

fluorphenyl)-6-[(4-memoxyphenyl)mio3-l,3,5-triazin-2-amine 38a, except, 5-chloro-2-methyl 
aniline was used in place of 3-fluoroaniline. 
10 By analogy. Examples 40- 52 fTable 31 were prepared. 

Table 3. Method C-t and C-2. Ge neral Procedure for Examp jes 
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M th dC-1 



1a 



a) R1R2NH 
DIEA (1.2 eq), THF 

b) R3SH, DIEA (1.2 eq) 
THF, reflux 



PS-HOBT, DMF 
DIEA (4 eq), 90° C 




^3 
f 

n 

RK N^CI 
R2 

1b 



R2 

1c 



R4R5NH (0.8 eq) 



f PS-DIEA(2.5eq), 
microwave, 160° C. 5 minutes 



Method C-2 



R4v Kl ^R5 
X 

R2 

Id 



n 

R2 

1b 



a) R4R5NH 
DIEA (2.2 eq), THF 
Reffux4h 



R4. N .R5 
R2 

Id 



Entry 
(Method) 


Name 


LC/MS * R 
(min) 


MS APCI, 
m/z (M+l) 


38(C-1) 


Methvl N-{A~\(X. 


2.62 


416 




fluoroDhen Y l)nmino1-6-r(4. 








methoxvDhenvnthlo]-1 ^.S-triarfn-2- 






39 (C-2) 


yDelvcinate 

(Z/n-2-rf4-[f5.Phl«r«-<>_ 




475 



copy provided by USPTO from the PACR Imana I 



46- 



40 (C-2) 



41 (C-2) 



methvlphon Y i}<in i|i no i. fi .^ 4. 
methoxvnhPnvnthiol-l^^^,^^^. 



Methvl 7y--f4-ffw.m»-,> 

methvlnhenYl)ami n o1-6-rr4- 
methoxvnh P nvnthiol-1 .^ rio^,^ 



jjH^leucinate 



Methvl AT-f4-[p . 
fluoroDhenYl)am t n oi_6.^ 4. 
methoxvphenvilthinl-l^^io^t^^ 



vll-L-leucinate 



42 (C-l) l-f4-r(3-FluQrnnh«.nY naininn^-f^: 



methoxvnhenvnthin]-l 1 i < 5.triaj!in-'3!. 



yllpvrroliriin-3.nl 



43 < C - J ) | ^-f4-fr3-m Mor 0n h fi nvl> »»,l n -^frr 
f(4-methnv Y phpn Y iyt„v>p ? 5 

triazin-2-v tl-L-Ieucinamiflp 

[f4-methnvYph*>n Y nthini-t .3^. 
triazine-2.4-diaminp 



45 ^ I (2^-2-ri4-rn -Flnornnh < »nYi> a^Xj7 
6-rf4-methnyYph"" vmhio1-1 ^S. 
triazin-2-vUaminn)-4- me thv]nPnt a n- 



3.14 



503 



3.01 



472 



2.49 



414 



2.64 



457 



3.07 



414 



2.76 



444 



l-ol 



46 (C-l) j Meth^r^^^I 

fluoroDhen Y l) a m inol-6-f( 4- 
methoxvDhenvnthln]- i t 3.s-triarfn-^- 
Vll-L-nhen ylalaninafA 



47 ( C ~ 1 > j 2-(f4-ff3-Fluoro D hgnYl)a minol-fi-ff 4- 
methoxvphenvnthin|-l T 3.s-tri a ^n-'>- 
vl)amino)p ropan-1-nl 



3.04 



506 



2.40 



402 



101U63 



47- 



48 (C-l) 


N -f2.2-Dimethoxvethvn-Ar^3- 
fluoroDhenvn-6-(f4- 
methoxvDhenvnthiol-lJ,5-triazine- 


2.69 


432 (5), 400 
(100) 


2,4-diamine 


49 (C-l) 


*C 4-1*.. ,1 J* r r j ry-% a « »v • « 

Ethvl/V-{4-l(3-fIiioroDhenvnaminol- 


2.80 


444 


6-fr4-methoxvDhenvnthiol-13.5- 
triazin-2-vU-p-alaninate 


50 (C-l) 


3-f(4-rr3-FluoroDhenvnaminol-6-ff4- 


2.87 


411 


methoxvDhenvnthiol-1 ,3.5-triazin-2- 


vllfmethvnaminnlproDanenitrile 


51 (C-l) 


MethvlJV-f4-rf3- 
fluoroDhenvnaminol-6-rr4- 
methoxvDhenvnthiol-l,3.5-triazin-2- 


2.74 


430 


vl)-L-alaninate 


52 (C-l) 


MethvlAr-f4-m- 
fluoroDhenvDaminol-6-rr4- 
methoxvDhenvnthiol-1.3.5-triazin-2- 


3.01 

1 


472 


vU-D-leucinate 



Example 53. Synthesis of Mcthvl Ar-f4-K2J3-dihvdroxwoDvmhiol-6-r(3- 
fluorophenvnaminol-1 - 3.5-triazin-2-vU-L-Ieucinate f53). 



CI-^N^CI 
la 



I. 



a) 3-fluoroaniline 
DIEA(1J2eq), THF 



HCI 



b) DIEA(1.2eq) 
THF, reflux 



KOtBu, 
DME, 180° C,5mln 
microwave 



53a 




53 
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To solution of 4-metooxybenzenethiol (0.40 mmol) dissolved in DME (1.5 mL) was added 
potassium tert-butoxide (0.048 g, 0.42 mmol). A portion of methyl M{4-chloro-6-[(3- 
fluorophenyl)amino]-l,3,5-triazin-2-yl}-L-leucinate 53a (0.150 g, 0.40 mmol) was added and 
the suspension was heated to 180° C for five minutes in a Smithsynthesizer microwave 
reactor vessel. The solvent was removed in vacuo and the residual oil was chromatographed 
(Si0 2 ), using a gradient of CH 2 Cl 2 /MeOH (100/0 to 90/10) to give the title compound 53 as a 
white foam (0.036 g). l H NMR (300 MHz, DMSO-itf, 363K) 8 0.89 (d, 3H, J= 6.0 Hz), 0 92 
(d, 3H, J = 6.0 Hz), 1.61-1.77 (m, 3H), 3.10-3.14 (m, 1H), 3.31-3.35 (m, 1H), 3.38-3.43 (m 
2H), 3.62 (s, 3H), 3.71-3.74 (m, 1H), 4.20-4.25 (m, 1H), 4.50-4.55 (m, 2H), 6.74 (app t, 1H, J 
- 7.17 Hz), 7.25 (dd, 1H, J = 7.6, 15.6 Hz), 7.42-7.44 (m, 1H), 7.59-7.63 (m, 2H), 9.35-9.38 
(m, 1H). APCI, m/z = 440 (M+l). LC/MS / R = 2.31 min. 

Alternatively, these reactions were carried out in refluxing THF or DME for 18 hours with 
comparable reaction yields to the ones stated above. Furthermore, bases such as K 2 C0 3 or 
DIEA were used under these conditions with no noticeable loss in reaction yield. 
Synthesis of Methyl /V-|4-chloro-6-fr3-fl„n r »p h en vn am inn1-l ^ , S-tri a zin-2- Y l} -T - 
leucinate (53a). 

To a stirred solution of cyanuric chloride la (3.45 g, 18.7 mmol) in THF (80 mL) was added 

3-fluoroaniline (1.82 mL, 18.7 mmol) and DIEA (4.89 mL, 28.0 mmol). The mixture was 

stirred for 1 hour, L-leucine methyl ester hydrochloride (3.39 g, 18.7 mmol) was added, 

followed by DIEA (4.89 mL, 28.0 mmol) and the solution heated to reflux for one hour. The 

mixture was cooled to room temperature and the solvent removed in vacuo. The residual oil 

was partitioned between CH 2 C1 2 and IN HC1 (200 mL). The organic layer was separated, 

washed with NaHC0 3 (sat.), NaCl (sat.) and dried over Na 2 S0 4 . The residual oil was used as 

is without purification. 

By analogy Examples 54-64 were prepared. 

Table 4. Method D. General Procedure for Examnlec *%.n± 
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Cl *V R3 
Y a) R1R2NH I 

N^N DIEA (1.2 eq), THF N^N 

C.M, " * RU N X »^* 

b) Wux° ,EA(1 - 2eq) * 
13 lb 



R5SH, KOtBu, 
DME, 180° C,5mln 
microwave 

or 

R5SH. KOtBu. 
DME, reflux, 18 h 

or 

R5SH, KjCOa. THF 
reflux, 18 h 



R1 



R2 



1c 



Entry 


Name 


LC/MS t R 
(min) 


MS APCI, 
m/z (M+1 \ 


S3 


Methvl TV-^ff^i- 
dihvdroxvprnpvilthiol-e-r.p- 
fluoroDhenvnaminft|-i.3.s_tria9in-». 


2.31 


440 




Vl>-L-leucinat« 






" 54 


Methvl /V-{4-[p. 
fluoroDhenYl)aminol-6-[(^- 
methoxyDhenvnthiol-l^^-triarfn-2- 


3Tl 


472 




Vl}-L-leucinafe 






55 


1 Methvl yV-f4-[p- 
fluoroj>henvnfmethvn a mlnA].«_^_ 


3.21 


486 




methoxvDhenvnthioVl 1 3.5-tria2in-2. 








Vll-L-IeucinatP 






56 


(M)^4-rr3-Fluoronh^vnaminnl. 

6J(4-methoxvDhen Y l)thiol-l ^5- 
tria2in-2-v»amino)-4- m p t hvlDentan. 


2.77 


444 


1 

57 


Methvl AW4-ff1- 


3.01 


472 
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methoxvDhenvnthinl-1 ^S-triaziii-2- 






vU-L-leiicinate 


58 


ivieinvi iV-^4-|( J- 
fluoroDhenvDaminol-fi-fDhenvIthio)- 


3.10 


442 


1.3.5-triazin-2-yl]-L-leucinate 


59 


Methvl7V-f4-m- 
fluoroDhenvnaminn|-6-rquinnlin-2. 


2.99 


493 


vlthioM.3.5-triazin-2-vll-L-Ieucinate 


60 


MethvliV-f4-rf4-aminonhenvnthio|- 
6-rf3-nuoroDhen Y l)ainino7-1.3.5- 
triazin-2-vl}-L-leucinate 


2.58 


457 


61 


3-OuoroD henyUami nol-1 ,3^5- 
triazin-2-yl}-L-leucinate 


3.27 


522, 524 


62 


MethvI7V«r4-rf3- 
iiuoropnenviiatninol-6-fDvrimidin-2- 


2.61 


444 


vlthioM.3,5-triazin-2-vll-L-leucinate 


63 


Methvi;V-f4-{[2- 
\aimeinviamino)etnvi|tnio}-6-[(3- 
fluorODhenvnaminol-1.3.S-tria9in.l. 


2.31 


437 


yi f-J-i-ieucinate 


64 


MethvlJV-f4-f{l-[2- 
(dimethvIaminolethvll-lff-tetrazoU 


2.32 


505 


5-vl>thio>-6-ff3- 
fluoroDhenvnamino|-1.3.5-triazin.2- 


yll-L-leucinate 



Example 65. Synthesis of Methvl jV-(4-r(3-nuornnh<mvn a minoT-6-fM 
methoxvphenvnsulfinvll- 13.5-triazin-2-vn-L-i euc i na tft^ ^ 



iieiym «- mTTvTjS 



101063 

\ 
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To a stirred solution of methyl AT-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 
l,3,5-triazin-2-yl}-L-leucinate 41 (0.500 g, 1.3 mmol) in CH 2 C1 2 at 0° C, was added m- 
chloroperoxybenzoic acid (0.300 g, 60%, 1 mmol). The reaction was stirred for 30 minutes, 
and then quenched with a 10% solution of l^S^Ch. The organic layer was separated and 
then washed with NaHC03 (sat), followed by NaCl (sat). The solvent was dried over 
Na2S04, filtered and concentrated to give a yellow oil. The material was chromatographed 
(SiOa) using hexanes/ethyl acetate (80/20 to 50/50 gradient) to give the title compound 65 as a 
white solid (0.15 g, 23%). l H NMR (300 MHz, DMSO-rf5, 363K) 5 0.88-0.91 (m, 6H), 1 .60- 
1.73 (m, 3H), 3.58 (s, 3H), 3.80 (s, 3H), 4.47-4.52 (m, 1H), 6.79 (app t, 1H, J = 6.0 Hz), 7.08 
(d, 1H, J = 7.8 Hz), 7.27 (dd, 1H, J = 7.5 Hz, 15.3 Hz), 7.40-7.45 (m, 1H), 7.63-7.69 (m, 3H), 
8.30-8,35 (m, 1H), 9,96-9.99 (m, 1H). APCI, m/z = 488 (M+l). LC/MS t K = 2.67 min. 
Example 66. Synthesis of methyl A^-l4-ff3-fluorophenvnaminol-6-K4- 
methoxvphenvl)sulfonvlI-lJ,5-triazin-2-vll-L-leucinate (6ff). 




10 



15 



20 
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To a stirred solution of metbyl AM4-[(3-fluorophen^^ 

l,3 ) 5-tria2in.2.yl}.L-leucinate 41 (0.500 g, 1.3 mmol) in CH 2 C1 2 at 0° C, was added m- 
chloroperoxybenzoic acid (0.800 g, 60%, 2.6 mmol). The reaction was stirred for 2 hours 
and then quenched with a 10% solution of Na 2 S 2 0 3 . The organic layer was separated and ' 
then washed with NaHCOa (sat), followed by NaCl (sat). The solvent was dried over 
Na 2 S0 4 , filtered and concentrated to give a yellow oil. The material was chromatographed 
(Si0 2 ) using hexanes/ethyl acetate (80/20) to give the title compound 66 as a white solid 
(0.045 g, 7%). APCWz = 504(M+l). LC/MS / R = 2.86 min. 

Example 67. Synthesis of Methyl ?V-f4-r«-n.m.np i, envn am in»l-^- m ethr> y vnh < .n Y i V 
1.3.5-triari n-2-vn-L-l<nicinaterfi7) , 

MgBr 



CJ^N^CI 




OMe 



la 



PhH, 30 mln 
0° C. 




3-fluoroaniline 
THF, RT, 2h 



N CI 
67b 



HCIH 2 N' x ^|f' 0 - 



DIEA, THF./heat 



X 



67b 

Example 67 

To a stirred solution of 4-chloro-iVK3-fluorophentf 

amine 67b (0.30 g, 0.9 mmol) in THF (10 mL) was added leucine methyl ester hydrochloride 
(0.16 g, 0.9 rnmol) and DIEA (1.8 mmol) and the reaction was heated to 60° C for 18 hours. 
The reaction was concentrated and the residual oil chromatographed (Si0 2 , hexanes/ethyl 
acetate, gradient 95/5 to 90/10) to give the title compound 67 as a white solid (0.065 g, 19%) 
'H NMR (300 MHz, CDCI3, 300K) 8 0.94-0.96 (or s, 6H), 1.63-1.80 (m, 3H), 3.73 (s, 1.5H), 
3.76 (s, 1.5H), 3.85 (s, 1.5H), 3.87 (s, 1.5H), 4.70-4.76 (m, 1H), 4.92-4.97 (m, 1H), 6.00-6.10 
(m, 0.5H), 6.70-6.76 (m, 1H), 6.93-6.98 (m, 2H), 7.22-7.36 (m, 2H), 7.72-7.78 (m, 2H), 8.22 
(d, 1H, J = 8.7 Hz), 8.36 (d, 1H, J = 8.7 Hz). APCI, m/z = 440 (M+l). LC/MS t R = 3.10 min. 
Alternatively, the final compounds can be made in an analogous fashion to Example 1, using 
the PS-HOBT resin. 
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Synthesis of 4-cMor>WV-f3-n»nr»p henvl^-<t.( 4. m «.fh«, 
67b. " 

To a cold (0° C), stirred solution of 2,4^ichloro-6.(4-meth 0 xyphenyl)-l,3,5.tria2ine 67a 
(1.28 g, 5.0 mmol) in THF (30 mL) was added DIEA (0.87 mL, 8.03 mmol), f 0 H owe d by 3- 
fluoroaniline (0.55 g, 5.0 mmol). The reaction was stirred for 2 hours at room temperature 
concentrated and then partitioned between ethyl acetate (100 mL) and 1 N HC1 (100 mL) ' 
The organic layer was washed with NaCl (sat.), dried and the solvent removed to give a tan 
sohd (1.4 g, 85%). The material was used in the next reaction without further purification. 
Synthesis of 2,4-riichloro-6-r4-m ft th«v Y Dhenv»-1^ 1 ^riazi n e 67a. 
To a cold (0° C), stirred solution of cyanuric chloride la (1.09 g, 5.8 mmol) in benzene (20 
mL) was slowly added 4-methoxyphenylmagnesium bromide (14.13 mL, 0.5 M in ether 5 0 
mmol). The reaction was stirred for 30 minutes at 0 °C, and then quenched with NILCl (sat ) 
(20 mL). The reaction was diluted with diethyl ether (100 mL), washed with NaCl (sat ) and 
then dried over MgS0 4 . The volatiles were removed to give a colorless oil (1.27 g, 85%). 
15 The material was used without further purification in the next reaction. 

Example 68. Synthesis of methyl ^r4-rn-«no^H a » y , >aminnl .^. mofh ^, K _ n ,, > 
1.3.S-triarfn.2-Y l 1- L-leucin»fr> gjgj 



10 




HCI-HjN 




68a 



DIEA, THF, heat 



20 



25 



The title compound was prepared in analogous fashion to methyl N-[4-l{3- 
fluo ro phenyl)ammo]-6^4^^^^ 6?> 

methoxybenzyl magnesium chloride was used as the starring Grignard reagent. See Table 5 
for analytical data. 

Examples 69-71 were prepared in analogous fashion to Example 1, using HOBT resin. 
Table 5. Method E. Genia l Procedure fe r Examnlss 67.71 



1U1UOJ 
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R2 

X = CI or HOBT resin 
n = 0,1 



Example 


Name 


LC/MS / R (min) 


MSAPCI,m/z 
(M+l) 


67 


MethvlAr-r4-f(3- 
fluoroDhenvnamino]- 

6-f4-methoxvDhenYl)- 
l,3,5-triazin-2-Yl]-T ,- 
leucinate 


3.10 


440 


68 


MethvliV-r4-r«- 
fluoroDhenvDamino]- 
6-f4-methoxvbenzYl)- 
l,3,5-triazin-2- 
vll leucinate 


2.68 


454 


69 


MethvIiV-M-ltt- 
fluoroDhenvHaminol- 
6-f4-methoxvbenzYl)- 
l,3.5-triazin-2- 
Vllelvcinate 


2.23 


398 


70 


f2S)-2-fr4-rtt- 
FluoroDhenvDamino]- 
6-f4-methoxvbenzvl)- 
l,3,5-triazin-2- 
vllaminol-4- 
methvlpentan-l-ol 


2.34 


426 


71 


^-Be nZ Yl-iV-f3- 
flu oroDhenvlV6-C4- 


2.53 


416 



55- 





methoxvbenzvn-1.3.S- 






triazine-2,4-diamine 



Example 72. Synthesis of ^-r2-fDi m6 thv1 a nitnniethvn-^-f4-^ - flu o rophgtlv | > gminn] . 
6-ff4-methoxvDhenvnthlnl-1 3.5-triazin-2-yl>-L-leucin a niirtP (72} 

1*^ U'S ^ LiOH(aq.) 



10 



15 



20 



41 




THF, MeOH 



f XX n a n X n X^oh 



72a 




a) CH 2 CI 2 , NMM 
isobutyl chloroformate; 




72a ; H 2 N X *^' N \ 

To a cold (-15° C), stirred solution of iV-{4-[(3-fluorophenyl)amino]-6-[(4- 
me1hoxyphenyl)thio]-l,3,5.triazin-2-yl}-L-l e ucine 72a (0.100 g, 0.21 mmol) dissolved in 
DMF (1 .5 mL) or CH 2 CI 2 was added N-methy] morpholine (0.027 mL, 0.24 mmol), followed 
by isobutyl chloroformate (0.032 mL, 0.24 mmol). The reaction was stirred for five minutes, 
then N,N-dimethyl ethlyenediamine (0.026 mL, 0.24 mmol) was added. The reaction was 
stirred overnight, concentrated and chromatographed (SiO a , CH 2 Cl 2 /MeOH, gradient, 100/0 to 
95/5) to give the title compound 72 as a white foam (0.020 g, 17%). *H NMR (300 MHz, 
CDCfe, 300K) 8 0.79-.89 (m, 6H), 1.50-1.59 (m, 3H), 2.09 (s, 3H), 2.15 (s, 3H), 2.25-2.30 (m, 
2H), 3.09-3.15 (m, 2H), 3.55 (t, 1H, J = 4.8 Hz), 3.81 (br s, 3H), 6.69-6.74 (br s, 1H), 7.00- 
7.05 (m, 2H), 7.10-7.15 (m, 1H), 7.25-7.30 (m, 1H), 7.48-7.52 (m, 2H), 7.56-7.68 (m, 1H), 
9.58-9.62 (m, 1 H). APCI, m/z = 528 (M+l). LC/MS = 2.48. 

/y-f4-f(3-Fluorophenvnaminol-6-ff4- me thoy v D henvmhinl-1.3.5-rriazin-2-vlt-¥^lp..o.-» < , 
(72a). 

To a stirred solution of methyl ^-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 
l,3,5-triazin-2-yl}-L-leucinate 41 (10.1 g, 21.4 mmol) in THF (50 mL), MeOH (50 mL) and 
H 2 0 (50 mL) was added LiOH (2.25 g, 53.5 mmol). The reaction was stirred at room 
temperature for 2 hours. The material was concentrated and then partitioned between 1 N 
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HC1 and CH 2 C1 2 . The organic layer was dried over MgS0 4 and evaporated to give the title 
compound 72a as a white solid (9.4 g, 96%). APCI, m/z = 472 (M+l). LC/MS = 3.01. 
By analogy Examples 73-90 were prepared from M{4-[(3-fluorophenyl)amino]-6-[(4- 
methoxyphenyl)thio]-l,3,5-triazin-2-yl}-L-leucine(72a). 



Table 6. Method F. Gen eral Procedure for Examples 72-on 




o 



Example 


Name 


MS APCI, m/z 
(M+l) 


LC/MS t K (min) 


72 


iV-r2-fDimethvlaiiiinn)Athyl]. 


528 


2.48 


N 2 -f4-IO- 
fluoroDhenYl)aminnl-^.f(a. 
methoxvDhenyl)thiA]-l ,1 ,c 
triazin-2-vli-L-Ieucinamidf. 


73 


7V-{4-rf3- 
FluoroDhenvnaminnl-6-f(d- 
methoxvohenvMhioM^S- 
triazin-2-vlUAf 1 - 

rtetrahvdrofuran-2-vlmeth Y l>- 


1 541 


2.79 


L-leucinamide 


74 


^-f4-r«- 

FluoroDhenvnaminol-fi-f(4- 
methoxvohenvnth iol- 1 r 1 r «U 
triazin-2-vn-V-r2-mnrnhnlin. 


570 


2.44 


4-vlethvn-L-leucinamiriA 
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75 


Butoxvcarbon vHam inol ethvll- 


600 


2.94 


A^-{4-f(3- 
fluorODhcnvl)aminn|-^.[(J. 
methoxvDhenvl)thin].l ^ 
triazin-2-vl}-L-Ieiicinamide 


76 


iV*-{4-[(3- 
FIuoroDhenYl)aminol-6-[f4- 
methoxvnhenvlUhini.i ■* «_ 

triazin-l-vn-^-fnvridin-l- 
ylmethvlVL-leucinamirlo 


548 


2.43 


77 


iV-f3.5-Difluorobenzvn-W z .f4. 
rf3-fluorophenvnam(no7-6-rr4- 


583 


3.08 


methoxvDhenvnthiol-1 r \S- 
triazin-2-vli-L-leucinnmirif. 


78 


^-{4-ff3- 
FluoroDhenvnamino|-fi-f(4- 
methoxvDhenvnthio]-l ^5- 

triazin-2-vn-A^-(2- 
furvlmethvn-L-leucinamiHf 


537 


3.19 


79 


FluoroDhenvnaminol-6-ff4- 
methoxvDhen vhthiol- 1 jLfi. 
triazin-2-vn-A^.p^5_ 
oxoDvrroIidin-l-vnnrnpyl|-T - 


582 


2.89 


leucinamlde 


80 


7V*-f4-rr3- 
FluoroDhenvnamino]-6-[(4- 
methoxvnhenvnthiol-1 r 1 r 5- 
triazin-2-vn-^.p. 
meth ox vbenzyl)-! .- 
leucinamide 


577 


3.07 

! 
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81 


FlU0r0DhenYl)ainfnAl-£-[f4- 
methoxvDhen Y l)thin|-l ^jl. 

triazin^-vn-^-ra-nip^Hrfin. 

l-VlethYlH-IP.irin^mJHo 


568 


2.59 


82 


N l -t4-\(3- 
FluoroDhenyl)amin n ].£_f^ 
methoxvDhenYl)thin|-l ,1 ,c 
triazin-2-yI}-A' , -f'?-('>- 

hvdroxvethoxy)ft#h Y , |- T - 
leucinamide 


545 


2.58 


83 


Fluoronhcnvnaminnl-fi-Kd- 
methoxvDhenvnthin]-1 ^5- 
triazin-2-vn-A^-ph»nyUT _ 
leucinamide 


533 


3.14 


84 


N l .i4-\(3- 
FIuoroDhenvnaminn].ft.ffJ. 
methoxvohenvlHhio]-l ^5- 
triazin^-vn-^-nrnnyl-T 
leucinamide 


499 


2.94 


85 


JVM4-K3- 
Fluoronhenvrkaminn]-fi-[f4- 
methoxvnhenvnthiol-1 ^S- 
triazin-2-vn-iV , -f2-DYrrnHrtin- 


554 


2.52 


l-Vlethvn-L-leiirinnmiHA 


86 


^-fS-FluoroDhenvl)-^-^. 
methox VDhen vhth iol-/\^-[( 1 X). 


527 


2.89 


j-meinvi-i-c morDtiolin-4- 
vlcarbonv^hutYll-l^^- 
triazine-2 1 4-rtiaminp 


87 


JV-l2-r4- 


640 


2.79 
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(Aminosulfonvnohenvllethyl}- 

fluorODhenYl)amino|.A.[(J. 
metfaoxvDhenyl)thin]-l ^ 
triazin-2-vl}-L-lfucinamide 






88 


^-14-1(3- 
FluoroDhenvnaminn]-fi-[(4- 
methoxvDhenvn thio]-1 r 1 1 S- 
triazin-2-vU-/V , -p-fl . 

methvlDvrrolidin-2-vnethvll- 
L-leucinamide 


568 


2.53 


89 


FIuoroDhenvnaminn|-6-[(4- 
mcthoxvnhenvIUhiol-T ,3,1?- 
triazln^-vll-^-f.l- 
methoxvoroDyl)-!^ 
leucinamide 


529 


3.07 


90 


u luorODhen yl)amino l-6-[ (4- 
methox> Dhenvhthiol-1 ,3^. 
triazin-2-vll-jV , -rnvridin-2- 
vlmethvlVL-leucin»miH» 


548 


2.80 



Example 91; Synthesis of Methvl Ar-<2-rf3-fluoronhenvnamino1-fi-fr4- 
methoxvDhenvnthioln vrimidin-4-vn-L-leueinate (91 ). 
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10 



15 



To an equimolar mixture of methyl JV--{2-cUoro-6-[(4-mewo^^ 
L-leucinate 91d and methyl ^M6-chloro-2-[(4-methoxyphenyl)thio]pyrimidin-4-yl}-^ 
leucinate 91e (0.412 g, 1 .04 mmol) was added 3-fluoroaniline (0.75 mL, 7.5 mmol) and the 
mixture heated to 145° C for 30 minutes. The reaction was cooled and chromatographed 
(Si0 2 ) using hexanes/ethyl acetate (gradient 90/10-70/30) to give the title compound 91 as a 
white foam (0.036 g, 14%). 'H NMR (300 MHz, CDCI3, 300K) 8 0.92 (d, 3H, J = 6.0 Hz) 
0.94 (d, 3H 5 J = 6.0 Hz), 1.55-1.66 (m, 3H), 3.69 (s, 3H), 3.87 (s, 3H), 4.69-4.71 (m, 2H), ' 
5.36(s, lH),6.63(appt, 1H, J = 6.3 Hz), 6.84 (s, IH), 6.97 (d, 2H, J= 8.7 Hz), 7.14 (dd,'lH 
J = 8.4, 15 Hz), 7.48-7.55 (m, 3H). APCI, m/z = 471 (M+l). LC/MS t R = 3.06 min. 
Assignment of this isomer was established using NOE studies. 
Synthesis of Methyl ^-{2-chloro-6-rf4- m ^ 

(91d) and methyl N-t6*Moro-2-U4- m ethn™ n h» n y imMnvrimi «^ 
(91e\ " 

To a solution of 4-methoxybenzenethiol (0.577 mL, 4.69 mmol) in DME (10 mL) was added 
potassium te/t-butoxide (0.534 g, 4.69 mmol) and the reaction stirred for five minutes. To 



61 



10 



15 



this was added methyl M(2,6-dichloropyrimidin-4-yl)-L-leucinate 91b (1.37 g, 4.69 mmol). 
The mixture was refluxed for one hour, cooled and then the solvents removed in vacuo. The 
residual oil was chromatographed to give a 1:1 mixture of the title compounds. The mixture 
was used without further purification. 

Synthesis of Methyl jV-f2,6-dichloroDvrimidin - 4-vn-L-i euelna te f91M and methyl N-j d,*- 
dichloroDVrimidln-2- vn-L-lenf Inate (91 cV 

To a stirred solution of 2,4,6 ^chloropyrimdine 91a (1.50 g, 8.2 mmol) in /-PrOH (30 mL) 
was added leucine methyl ester hydrochloride (1.5 g, 8.2 mmol) and DD3A (16.4 mmol) and 
the mixture was refluxed for 1 hour. The solvent was removed in vacuo and the residual oil 
chromatographed (Si0 2 ) using hexanes/ethyl acetate gradient (100/0 to 90/10) to give methyl 
iV-(4,6-dichloropyrimidin-2-yl).L-leucinate 91c (0.500 g, 21%) and methyl jV-(2,6- 
dichloropyrimidin-4-yl).L-leucinate 91b (1.3 g, 54%) as white foams. 
Example 92. Synthesis of Methvl jV-f4-rQ -fluor OD henvna m inol-6-f(4- 
methoxvphenvnthiolpvri midin-2-vn-T^leucinatef92) . 



CI 




MeO' 



KOtBu, DME CI'^N**^N'^»< OMe 



relfux 



O 



f\ Ji N 




145*C.30min F'^^N'^N^N'^- OMe 

O 

Example 92 

To a solution of 4-methoxybenzenethiol (0.197 g, 1.41 mmol) in DME (3 mL) was added 
potassium tert-butoxide (0.16O g, 1.41 mmol) and the reaction stirred for five minutes. To 
this was added methyl ^-(4,6-dichloropyrimidin-2-yl)-L-leucinate 91c (0.410 g, 1.41 mmol). 
The mixture was refluxed for one hour, cooled and then the solvents removed in vacuo. The 
20 residual oil was partitioned between CH 2 CI 2 and Nad (sat), and then the organic layer was 
collected and dried over Na 2 S0 4 . The crude oil was dissolved in 3-fluoroaniline (1 .0 mL) 
and the reaction heated to 145° C for 30 minutes. The reaction was cooled and 
chromatographed (Si0 2 ) using hexanes/ethyl acetate (100/0 to 80/20 gradient) to isolate the 
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title compound 92 as a white solid (0.138 g, 20%). >H NMR (300 MHz, CDCfe, 300K) 5 
0.92 (d, 3H, J = 6.0 Hz), 0.94 (d, 3H, J = 6.0 Hz), 1.59-1.65 (m, 2H), 1.70-1.79 (m, 1H), 3.69 
(s, 3H), 3.85 (s, 3H), 4.60-4.64 (m, 1H), 5.16 (d, 1H, J = 8.1 Hz), 5.40 (s, 1H), 6.25 (s, 1H), 
6.70 (app t, 1H, J = 6.3 Hz), 6.85 (d, 1H, J = 8.1 Hz), 6.95 (d, 2H, J = 8.7 Hz), 7.12-7.17 (m, 
2H), 7.50 (d, 1H, J = 8.7 Hz). APCI, mfz = 471 (M+l). LC/MS t R = 2.84 min. Assignment 
of this isomer was confirmed by NOE studies. 
Example 93. Synthesis nf A r-f4-fr3-Fliinrn P henvnaminnT-fi-f( 4- 
methoxvnhenvnthio1nv Hmidin-2- v l}-ieudne (9.1) . 



OH 

O 



92 Example 93 

10 To a stirred solution of methyl iV-{4-[(3-fluorophenyl)amino]-6-[(4- 

memoxvphenyl)mio]pyrimidin-2-yl}-L-l e ucinate 92 (0.100 g, 0.21 mmol) in MeOH (1 mL) 
was added THF (1 mL) and 1 N NaOH (0.30 mL). The reaction was stirred for 2 hours, then 
quenched with 1 N HC1 (1 mL). The volatiles were removed in vacuo and the material dried 
by azeotropic removal using toluene. The residual material was recrystallized using 
hexanes/ethyl acetate (80/20) to give the title compound 93 as a white solid (0.058 g, 61%). 
'H NMR (300 MHz, DMSO-rftf, 300K) 8 0.85 (d, 3H, J = 6.0 Hz), 0.93 (d, 3H, J = 6.0 Hz), 
1.58-1.74 (m, 3H), 3.83 (s, 3H), 4.34 (m, 1H), 5.45 (br s, 1H), 6.70-6.77 (m, 1H), 7.10-7.15 
(m, 2H), 7.19-7.26 (m, 2H), 7.50-7.56 (m, 3H). APCI, m/z = 457 (M+l). LC/MS t R = 2.50 



mm. 



Example 94. Synthesis nf ^^frS-Flunrnnh envnfmethvnam.n^-i;-^ 
methQxvDhenvnthio1nvr imidin-2-vn-L-ieuciner94) 



92 ExampI 94 



O 
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To a cold (0° C) stirred solution of methyl ^-{4-[(3-fluorophenyl)amino]-6-[(4- 
methoxyphenyl)thio]pyrimidin-2-yl}-L-Ieucinate 92 (0. 100 g, 0.21 mmol) in THF was added 
NaH (60% in mineral oil, 0.008 g, 0.21 mmol) and the reaction stirred for five minutes. To 
this was added methyl iodide (0.013 mL, 0.21 mmol) and the reaction stirred for 30 minutes. 
The reaction was diluted with CH 2 CI 2 and washed with Nad (20 mL) (sat) containing five 
drops of IN HCl. The organic layers were collected and dried over Na 2 S0 4 and the solvents 
removed in vacuo. The residual oil was chromatographed to give the title compound 94 as a 
white foam (0.18 g, 18%). «H NMR (300 MHz, CDC1 3 , 300K) 8 0.92 (d, 3H, J = 6.0 Hz), 
0.95 (d, 3H, J = 6.0 Hz), 1.62-1.64 (m, 2H), 1.73-1.77 (m, 1H), 3.30 (s, 3H), 3.69 (s, 3H), ' 
3.80 (s, 3H), 4.56-4.59 (m, 1H), 5.06-5.1 1 (m, 2H), 6.69-6.84 (m, 4H), 7.12-7.20 (m, 2H), 
7.37 (d, 2H, J = 8. 1 Hz). APCI, m/z = 485 (M+l). LC/MS / R = 3. 13 min. 

Example 95. Synthesis of ^4-Chlorn^-rr 4 -methoxvnh ft nvnthiolDvrimidm-2-vU-7V- 
methvl-lcncinp ( Qgy 

^Oysv J^. 1^ a) NaH, DM F O v ^-n_ T JL 

' W s ft V 
« b) NaOH, MeOH 7 J 

92a THF Example 95 

To a stirred solution of methyl iV--{4-chloro-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}.iV. 
methyl-L-leucinate (0.200 g, 0.48 mmol) in MeOH (1 mL) was added tetrahydrofuran (1 mL) 
and 1 N NaOH (1.4 mL, 1.4 mmol). The reaction was stirred at 50° C for lh. The volatiles 
were removed and the reaction was quenched with 1 N HCl (1 .6 mL). The aqueous phase 
was extracted with CH 2 C1 2 and then washed withNaCl (sat.). The volatiles were removed 
and the resultant oil was chromatographed (Si0 2 , CHzClz/MeOH, gradient 100/0 to 90/10) to 
give 95 as a white foam. «H NMR (300 MHz, CDCI3, 300K) 8 0.85 (br s, 3H), 0.91 (d, 1H, J 
= 6.0 Hz), 1.45-1.49 (m, 1H), 1.73-1.78 (m, 2H), 3.02 (s, 3H), 3.85 (s, 3H), 5.26-5.32 (m, ' 
1H), 6.10-6.14 (m, 1H), 6.95 (d, 2H, J = 8.7 Hz), 7.46 (d, 2H, J = 8.7 Hz). APCI, m/z = 396 
(M+l). LC/MS / R = 3.32 min. 

Synthesis of Methyl Ar-{4-chloro-frrr4- me th o xvDhenvl^hin1 P vri m idin-2- Y n-jV- me thvl-l - 
leucinate. 

To a cold (0° C), stirred solution of methyl iV-{4-chloro-6-[(4-methoxyphenyl)thio]pyrimidin- 
2-yl}-L-leucinate 92a (0.210 g, 0.50 mmol) in DMF (0.40 mL) was added sodium hydride 
(0.022 g, 60% in mineral oil, 0.51 mmol). The reaction was stirred for five minutes, and 
methyl iodide (0.034 mL, 0.51 mmol) was added. The reaction was stirred for thirty minutes, 
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and then diluted with CH 2 C1 2 (50 mL). The organic layers were washed with NaCl (sat 50 
mL) containing two drops of IN HC1. The organic layer was separated and dried over 
Na 2 S0 4 , and then the residual oil chromatographed (Si0 2 , hexanes/ethyl acetate, 90/10) to 
g.ve a white foam (0.135 g, 64%). The resultant material was used as is in the next reaction 




XL 

xmX 



"A 

' o 

Example 96 



OMe 



To a stirred solution of ^-(3-fluoro P henyl).^-{4-[(3-fluoropheny])amino]-6-[(4- 
memoxyphenyl)thio]pyrimidm-2-yl}-iV 2 -memyl^ 9 6a (0.080, 0.14 mmol) in 
MeOH (2 mL) was added HC1 (cone, 2mL) and the reaction stirred at 60° C for lh The 
reaction was extracted with CH 2 C1 2 , washed with H 2 Q, NaCl (sat.) and dried over Na 2 S0 4 
Removal of the solvent and chromatography (hexanes/ethyl acetate 90/10) gave the title 
compound 96 as a white solid (0.016 g, 23%). 'H NMR (300 MHz, CDC1 3 , 300K) 5 0 86 (d, 
3H, J = 6.0 Hz), 0.92 (d, 3H, J = 6.0 Hz), 1.73-1.78 (m, 3H), 3.02 (s, 3H), 3.68 (s, 3H), 3.85 
(s, 3H), 5.45 (br s, 2H), 6.24 (br s, 1H), 6.69 (app t, J = 8.1 Hz), 6.92-6.95 (m, 4H), 7.17 (dd, 
1H, J = 8.4, 15 Hz), 7.50 (d, 2H, J = 8.1 Hz). APCL m/z = 485 (M+l). LC/MS r R = 3 43 min 
Synthesis of V-(3- Fluorophenvn-^ -f4-fr3-fl»nrnnh < >» Y r, aminn1 . <; . f ^ 
methoxvphe n vnthiolDvrimiH.n-2-v»-^- m< ,*h Y W e U cin a mid ftf Ofi g> 
A solution of ^{4-[(3-fluorophenyl)ammo]-6-[(4-methoxyphenyl)^ 
methylleucine 9S (0.100 g, 0.22 mmol) in 3-fluoroaniline (0.250 mL) was heated to 120° C 
for 2h. The reaction was cooled and partitioned between CH 2 C1 2 and IN HC1. The organics 
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were collected and washed with Nad (sat.) and dried over Na 2 S0 4 . The solvent was removed 
to give a pale yellow foam which was used without purification in the next reaction. APCI, 
m/z = 564 (M+l). LC/MS t R = 3.56 min. 

Example 97. Synthesis of N^4-l(^m» n r n ^ me t h y lohenv n Hmino} ^f^ 

methoxYphenyl>thiolpvrimidin-2-vn-^-ftetr ft h vdrofuran-2-vl methvl^T^.,Hn a mM a 
I22L 



a) 4-methoxybenzenethiol, 
DIEA, DME, 0° C to RT 



CI UlEA,DME,0*CtoRT 

,r^N b) leucine methyl ester.Ha, T 1 

JLk. DIEA, iPrOH, reflux .fS, 

c) UOH. MeOH, THF. a 
«a 97a 



NMM. CHjC^ 
isobutyl chloroformate 




O 
97b 

Nv ^^ 130' C. 40 mln F'''^^-'^^ 




Example 97 



10 A solution of ^-{4^Woro-6-[(4-memoxyphenyl)thio]pvrimidin-2-yl}-A^^tetrahy 

ylmethyl).L-leucinamide 97b (0.126 g, 0.20 mmol) in 3-fluoro-6-methyl aniline (0.169 g, 
1.35 mmol) was heated to 130° C for 40 minutes. The reaction was cooled and then 
chromatographed (Si0 2 , CHCh/MeOH, gradient, 100/0 to 98/2) to give the title compound as 
white foam (0.022 g, 14%). 'H NMR (300 MHz, CDC1 3 , 300K) 6 0.89-0.96 (m, 6H), 1.75- 
1.92 (m, 3H), 2.12 (br s, 3H), 3.20-3.26 (m, 1H), 3.38-3.43 (m, 1H), 3.66-3.71 (m, 2H), 3.77- 
3.79 (m, 1H), 3.83 (s, 1H), 3.88-3.93 (m, 1H), 4.30-4.38 (m, 1H), 5.00-5.10 (m, 1H), 5.37 (d, 
1H, J = 12.6 Hz), 6.24-6.30 (m, 1H), 6.63-6.74 (m, 2H), 6.92 (d, 2H, J = 8.1 Hz), 7.07 (app t, 
1H, J = 6.3 Hz), 7.43-7.48 (m, 2H). APCI, m/z 578 (M+l). LC/MS t K = 2.90 min. 
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SYnthesisofA^-f^hloro-^rf^methn^ vDhenvnthtn^vriniidiii^vn-Af 1 - 
ftetrahvdrofuran-2- v l TOethvn-L-lencinamid<>fQ7h) 

To a cold (-15° C), stirred solution of ^-{^hloro-o^K^methoxjphenyOthiolpyrimidin^- 
yl}-L-leucine 97a (0.31 g, 0.80 mmol) in CH 2 C1 2 was added N-methyl morpholine (0.09 mL, 
0.83 mmol) followed by isobutyl chloroformate (0. 120 mL, 0.90 mmol). After five minutes,' 
tetrahydrolurfaryl amine (0.08 mL, 0.86 mmol) was added and the mixture stirred for 1 hour. 
The reaction was concentrated and chromatographed (Si0 2 , hexane/ethyl acetate, gradient, 
100/0 to 70/30) to give the title compound as a white foam (0.157 g, 40%). 
Synthesis of ^{4-Chloro-6-f(4-metho X vnh ft nv i HhiolDvri m idin-2-vn-L-le M cinpr07 g > 
To a stirred solution of methyl ^-{4-chloro-6-[(4-methoxyphenyl)thio]pyrimidin-2-yl}-L- 
leucinate (0.377 g, 0.90 mmol) in MeOH (2.3 mL), THF (2.3 mL) was added an aqueous 
solution of LiOH (0.08 g in 1.15 mL H 2 0, 1.80 mmol). The reaction was stirred at room 
temperature for 1 .5 hours and then concentrated. To the residual oil was added 1 N HC1 (pH 
< 7) and the reaction was partitioned between CH 2 C1 2 and H 2 0. The organic layer was dried 
and the solvent evaporated to give a white solid (0.32 g, 90%). 

Synthesis of Methyl ^-f^hloro-e-rM-m ^ oxvDhenviyhioipvrimidin-l-vll-L-teucina^ 
To a stirred solution of 2,4-dicmoro-6-[(4-memoxyphenyl)thio]pyrimidine (15.65 g, 54.5 
mmol) in iPrOH (200 mL) was added leucine methyl ester hydrochloride (1 1 .3 g, 62.7 mmol) 
and DIEA (22.79 mL, 131 mmol). The mixture was refluxed for 3.5 hours to give a 1:1 
mixture of isomers and then the reaction was concentrated. The residual oil was partitioned 
between CH 2 C1 2 (500 mL) and IN HC1 (3 x 100 mL). A portion of the material was 
chromatographed (1 1 g) Si0 2 , hexanes/ethyl acetate, gradient, 100/0 to 80/20 over 38 minutes 
at 35 ml/min to give the title compound (4.35 g, 23%) as a white solid. 
Synthesis of 2.4-DichIoro- M(4-methovvphenvnrh.nln yrjmidlne. 

To a cold (-15° Q, stirred solution of 2, 4, 6-trichloropyrimidine 91a (10.0 g, 54.5 mmol) in 
DME (40 mL) was added 4-methoxybenzenethiol (7.64 g, 54.5 mmol) and DBBA (7.05 g, 
54.5 mmol). The reaction was stirred at room temperature for 1 hour and then concentrated. 
The reaction was partitioned between CH 2 C1 2 (100 mL) and 1 N HC1 (50 mL) and then the 
organic layer was dried over MgS0 4 . The material was then concentrated to give a yellow 
oil (15.65 g, 100%). 

Examples 98-101, 135 and 136 were prepared in analogous fashion to Example 97. 
Table 7. Method F. General Procedure for Examples 97-101.13S and 
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XX 



R1 
R2 



RjR 4 NH 



130" C. 40 min 




.R1 



R3. J X 




N 



Example 


Name 


LC/MS t R (min) 


MS APCI, m/z 
(M+l) 


22 


jVM4-[f5-Fluorn-2- 
methvlDhenyI)aminol-6-rr4- 
methoxvDhenvnthinlpvrimidin- 


2.90 


554 




2-v»-A^-ftetrahYdrofuran-2- 






98 


JV^tfS-Flunrn-S- 
methvlDhenyl)aminol-6-r(4- 
methoxvDhenvnthiol^miriSn- 


2.94 


512 




2-vl}-iV , -pronvI-T -leurinamiri p 






99 


iV-f4-rf3-CvanoDhenvnaininol- 


2.77 


547 




6-ff4- 

methoxvDhenvnthiolDvrimidin- 




2-Yl)-jVWtetrahvdmfnran_2- 
vlmethvl)-L-leucin»miHo 






100 


methvlnhenvnaminol-H(4- 
methoxvDhenvnthiolnvrimiriin. 


2.85 


570 




2-vn-Ar , -ftetrahvdrofuran-2- 
Vlmethvn-L-leucinamiHp 






101 


DifluoroDhenvltaminn|-fi-[fd- 
methoxvDhenvnthiolnvrimidin- 


2.40 


557 




2-vn-7V , -rtetrahvdrofuran-2- 
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ylmethvn-L.leurin«m.*ri A 






135 
136 


138 


2.63 


537 




7V rl4-H2-pvndYl)amino^-6-Jf4. 
methoxvohenvnthiolnvrimiriSn. 
2-vlWV I -rtetrahvdrnfiir n n..')u 
Vlmethvn-L-Ifiirinnm.^ 


2.44 


522 



10 



Example 102. Synthesis of ^-r4-fr3-Fl.,nr«»h < .n v n amino i.^. f q , tin<llttl .> > . 
rlthio)pYrimidin-2-vl|-^^^^ 



N CI 

91a 



3-fluoroanitine 

DIEA. THF 
reflux 



102b 



102c 



HCT HgN 




102b 



DIEA, IPrOH. reflux 




.OMe 



F XX N J^ N i^Me 



102d 



a) NaOH t MeOH, THF 



102d 



b) CHjCI^ DMF, NMM, 
isopropyl chlcroformate, 
tetrahydrofurfuryfamlne 



102e 




102e 



col oa s J 



KOtBu, DME 
Microwave 
180* C, 30min 



Example 102 

To a solution of 2-quinolinethiol (0.038 g, 0.23 mmol) in DME (2 mL) was added potassium 
fert-butoxide (0.027 g> 0.23 mmol) and the reaction stirred for five minutes. To this was 
added ^-{4H5hlo ro -6-[(3-fluoropheny^ 

ylmethyl).L-leucinamide 102e (0.100 g, 0.22 mmol) and the reaction vessel heated to 180° C 
for 15 minutes in a Smithsynthesizer microwave reactor. The reaction was cooled, and 
another portion of 2-quinolinethiol (0.076 g, 0.46 mmol) and potassium tert-butoxide (0.054 



15 



-69- 

g, 0.46 mmol) was added. The reaction was again heated to 1 80° C for 15 minutes using 
microwave heating. The solvent was removed in vacuo, and the material chromatographed 
(SiOj, CHCI3/2N NH 3 in MeOH, gradient, 100/0 to 98/2 to give 102 as a white solid (0.022 g, 
17%). l Hr^(300MHz,CDCl 3 ,300K)8 0.90-1.00(m,6H), 1.59-1.65 (m, 3H), 1.73-1.90 
5 (m, 4H), 3.13-3.18 (m, 1H), 3.44-3.49 (m, 1H), 3.68-3.79 (m, 2H), 3.88-3.93 (m, 1H), 4.27- 
4.32 (m, 1H), 6.38 (d, 1H, J = 9.0 Hz), 6.59-6.63 (m, 1H), 6.74 (app t, 1H, J = 6.0 Hz), 7.00- 
7.08 (m, 2H), 7.14-7.19 (m, 1H), 7.45-7.61 (m, 2H), 7.73 (t, 1H, J = 7.2 Hz), 7.81 (d, 1H, J = 
7.8 Hz), 8.03-8.1 1 (m, 2H). APCI, m/z = 561 (M+l). LC/MS t R = 2.81 min. 

Synthesis of ^-f^Chloro-^fn-fT uoroDlienvnaininolDvriiiiidin-Z-vll-^ 1 - 
10 (tetrahvdrofuran-2-vlmet hvn-L-leuclnamide fl 02e) . 

To a cold (-15° C), stirred solution of M{4-chloro-6-[(3-fluorophenyl)amino]pyrimidin.2-yl}- 
L-leucine (0.460 g, 1.3 mmol) in CH^VDMF (5 mL/lmL) was added N-methyl morpholine 
(0.158 mL, 1.43 mmol) followed by isobutyl chloroformate (0.188 mL, 1.43 mmol). After 
five minutes, tetrahydrofurfuryl amine (0.148 mL, 1.43 mmol) was added. The reaction was 
stirred for 45 minutes, concentrated and then chromatographed (SiOa, CH2CI2/2N NH 3 in 
MeOH, gradient, 100/0 to 95/5) to give the title compound 102e as a white solid (0.350 g, 
61%). APCI, m/z = 436 (M+l). LC/MS t R = 2.68 min. 

Synthesis of jV-|4-Chloro-6-fr3-flii nroDhenvnaminolDvrimldin-2-vn-L-lcu g in«> 

To a solution of methyl iV-{4-chloro-6-[(3-fluorophenyl)amino]pyrimidm-2-yl}-I^l e ucinate 
20 102d (0.5 g, 1.36 mmol) in MeOH (0.5 mL) and THF (2 mL) was added 1 N NaOH (2 mL). 
The reaction was stirred for one hour, quenched with 1 N HC1 (2 mL) and then extracted into 
CH2CI2 (15 mL). The organic layer was washed with NaCl (sat.) and dried over Na 2 S0 4 . 
After removal of the solvent, the title compound was obtained as a white solid (0.47 g, 100%). 
APCL m/z = 353 (M+l). LC/MS t R = 2.79 min. 

25 Synthesis of Methyl /V-f4-chloro-6-r(3.n U nrnnh e n vn am ino1nvHmidin-2-vn-T^l M ,rin a ^ 
(102d>. 

To a solution of 2,6-dichloro-iV-(3-fluorophenyl)pyrimidin-4-amine 102b (1.0 g, 3.89 mmol) 
in i-PrOH (30 mL) was added leucine methyl ester hydrochloride (2.84 g, 15.5 mmol) and 
D1EA (22.2 mL, 124 mmol) and the reaction heated at reflux for 72 hours. The reaction was 
concentrated, extracted into CH 2 C1 2 (100 mL) and washed with 1 N HCI (3 x 100 mL). The 
organic layer was washed with NaCI (sat), dried over Na 2 S0 4 and the volatiles removed to 
give a white foam (1.0 g, 70%). 

Synthesis of 2 t 6-Dichloro-M.r3-f luoroDhenvn P vrimidin-4-amine (102h). 
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To a solution of 2,4,6- trichloropyrimidmine 91a (2.0 g, 10.9 mmol) in THF (30 mL) was 
added 3-fluoroaniline (1.04 mL, 10.9 mmol) and the reaction refluxed for 3h. The reaction 
was concentrated to give a crude mixture of the two isomers ina3:l yield. The residual oil 
was chromatographed (hexanes/ethyl acetate, gradient, 100/0 to 90/10) to give the title 
compound as a colorless solid (2.0 g, 71%). 

Example 103. Synthesis of N z -i4-m-Vl nnr » r i t enV Y )am i nn M_ l p _ 
ffietho mhenYmhiolpyj i^^ 




EDCI, NMM 



CH 2 CI 2 

93 ° 103 

To a cold (-15° C), stirred solution of AT-{4-[(3-fluorophenyl)amino]-6-[(4- 
memoxvphenyl)thio] Py rimidin-2-yl}-leucine 93 (0.050 g, 0.10 mmol) in CH 2 C1 2 (3 mL) was 
added N-methylmorpholine (0.014 mL, 0.12 mmol), followed by EDCI (0.024 g, 0.125 
mmol). The reaction was stirred for five minutes, and then furfuryl amine was added (0.013 
g, 6.13 mmol). The reaction was stirred for one hour and then chromatographed (Si0 2 , 
CHaCVethyl acetate, gradient, 100/0 to 95/5) to give 103 as a white foam (0.051 g, 87%). »H 
NMR (300 MHz, CDCI3, 352 K) 6 0.89 (d, 3H, J = 6H), 0.93 (d, 3H, J = 6.0 Hz), L50-1 .59 
(m, 1H), 1.73-1.85 (m, 2H), 3.83 (s, 3H), 4.30-4.37 (m, 3H), 5.01, (d, 1H, J = 6.3 Hz), 5.57 (s, 
1H), 6.1 1 (d, 1H, J = 3.0 Hz), 6.26 (br m, 1H), 6.3 1 (br m, 1H), 6.69-6.74 (m, 1H), 6.87-6.90 
(m, 1H), 6.73 (d, 2H, J = 8.7 Hz), 7.16 (app dd, 1H, J = 9.0, 14.7 Hz), 7.18-7.27 (m, 1H), 7.45 
(d,2H,J = 8.7Hz). APCI,ffi/* = 536 (M+l). LC/MS ^ = 2.65 min. 
By analogy Examples 104-1 19 were prepared from A/-(2-[(3-fluorophenyl)amino]-6-[(4- 
methoxyphenyl)thio]pyrimidin-4-yl}-L-]eucine93. 

Table 8. Method G, General Procedure for Exampjgs 104-119 - . og. 



EDCI, NMM 

CH 2 Clj 
R1R2NH 
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Example 


Name 


1 MSAPCI,m/z 
(M+l) 


1 LC/MS/r 
1 (min) 


103 


FluoroDhenYl)aminol-6-rr4- 
methoxvDhenvl)thin|pyrimirii n . 


T 536 


1 2.65 


2-vH-V-f2-fiirYlm**h Y n_T _ 
leucinamide 


104 


FIuorODhenyl)» mliw»]-«-[f4_ 
methoxvDhenvnthin]pvriniidin. 


]~ 540 


\ 2.61 


2-vl)-A^-rtetrahvdrnf.,ron.'>_ 
¥lmethvl)-L-lenrin a mM» 


105 


FlttoroDhenyl)»mi n ol.6.^4. 
methoxvDhenvnthio|pvrimidin- 


[" 498 


2.85 


2-ylWV , -Dronvl-T~lMirin 0 ,»M. 


" 106 


Fluoronhenvnaminn].A.f{d. 
methoxyphenvnthiolnvrimidin- 


569 


234 


2-vU-jV 1 -r2-mnrphnl.W- 
ylethvlVL-lencinnmiHo 


107 


N l -(2.2-Dimethmryethyl)-M l -iA- 
f(3-fluoroDhenvl)aminol-6-rr4- 


544 


2.55 


methoxvDhenvlkhioln Y rimMin. 


2-vU-L-leucinamiriA 


108 


^-f4-r(3- r 

FluoroDhenvnamtnn|.C.f(4. 
methoxvnhenvnthiolnvrimiflin. 
*_xit-^v -f z-Dvndin-2-vlethvI)- 1 


561 r 


2^29 


L-Ieucinamirie J 


109 


Methvl N-{4-[(1- 
fluoroDhenvl)aminnl-rt-f{4. 


528 


2.50 
- 
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methoxvDhenvnthio|p Y rimirii n _ 
2-vl)-L-leuc Y lRlY<*«™^ 






110 


^.f4-ff3- 
FlaoroDhenvl)aminn].A.f(ii_ 
methoxvDhenvnthiolp Y rimM!n_ 


564 


[ 2.40 


2-Vl)-A^ 1 -f3-f1 
XnDrODVll-L-lencinnmM. 


111 


JV*-f4-r«- 
FluoroDhenyl)flmiqol-6-rr4- 
methoxvDhenvnthinlpyrimiriin. 


1 542 


2.85 


2-VI}-JV I -r2-iS0Dronireye# hyl).¥ _ 


leucinamide 


112 


iV*-(4-ff3- 
FluoroDhenvl)»min n |-*-[p_ 
methoxvDhenvnthiolnvrimJHin. 


530 


2.80 


2-vn-7V , -r2-fmethvlthin>*#h Y il. 


L-leucinamirie 


113 


iV-i4-rf3- 

FluoroDhenvnaminn|-<5-f(4- 
methoxvDhenvnthiolpyrimirfSn- 


526 


3.03 


2-Yll-jV l -nentvl-L-leiicinamM<. 


114 


A^f4-rr3-FIuoroDhen Y naminol- 
6^ 

metho X VDhenvnthio|p y rlniMJn. 


514 


2.49 


2-vU-L-leucylelvcine 


115 


^-(4-1(3- 
FluoroDhenvnaminol-rt-ff4_ 
methQxvDhenvnthialpYHmfHin- 


550 


2.55 


2-VmV , -f2-/1 ff.imifiaTAl C 

vnethvll-L-lencinamlriA 


116 


/V'-{4-f(3- 
FIuoroDhenvnaminnl-6-ffd- 


500 


2.95 
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methoxvDhenvnthioJpvrimidin- 
2-vI WV'-methoxv-TV'-methvI-I .- 






leucinamide 


117 


FluoroDhen Y l)amino|-fi-f(4. 
methoxvDhenvnthiolnvrimidin- 


569 


2.68 


4-Vll-iV , -r2.mftrphnlin^l_ 
VlethylfT^lAHoinomirlo 


118 


FluoroDhenvl>9minn].K.f(j- 
methoxvDhenvnthiolnYHmirUn. 


540 


2.95 


4-vll-7VWtetrahvdrnfiirsm..7_ 
VlmethvlV-L-lencinamiHo 


119 


N'-t2-t(3- 
FhioroDhenvnaminn|-fi-[fd_ 
methoxvDhenvnthiolnvrimiHin. 


498 


3.01 


^vll-^-DroDvl-L-leucinamirto 


138 


iV-f2-rr3- 

FluoroDhenYl>aminn|.fi.f(d- 
metho.x VDhen vH th iol nvrimMin. 
4-vn-V-l-morDholin-4- v l.f - 
leucinamide 


526 


2.80 



Example 120. Synthesis of Methvl AM4-rf3- fiuo rophe nvlWfani.fi.f,i 
methoxvbenzvnpvrimid in-2-vn-I J -lftucinatefl2n). 
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5 A stirred solution of methyl ^[4-chloro-6-(4-methoxybenzyl)pyrimia1n-2-yl]-L-leucinate 
(0.300 g, 0.70 mmol) 120b was dissolved in 3-fluoroaniline (0.500 mL) and heated to 160° C 
for 1 hour. The reaction was cooled and chromatographed (Si0 2 , CHCl 3/ MeOH, gradient, 
100/0 to 98/2) to give the title compound 120 as a white foam (0.080 g, 22%). *H NMR (300 
MHz, CDC1 3 , 300K) 8 0.87 (d, 3H, J = 6.0 Hz), 0.91 (d, 3H, J = 6.0 Hz), 1.61-1.80 (m, 3H), 

0 3.63 (s, 3H), 3.66 (s, 3H), 3.70 (s, 2H), 4.51 (app t, 1H, J = 6.3 Hz), 6.60-6.65 (m, 1H), 6.73 
(d, 2H, J = 8.4 Hz), 6.79 (dd, 1H, J = 1.5, 8.1 Hz), 7.15-7.20 (m, 3H), 7.36-7.41 (m, 1H), 7.59 
(d, 1H, J = 10.8 Hz), 10.39 (br s, 1H). APCI, m/z = 453 (M+l). LC/MS f R = 2.50 min. 
Synthesis of A^r4-Chloro-6-f4-meth oxvbenzvl^nvrimidin-2-vn-L-leucinate f120h> and 
methvl /y-t2-chloro-M4-methoxv benzvnnvrimidin-4-vll-I J -leucinate (\ 211c). 

5 To a solution of 2,4-dichloro-6-(4-methoxybenzyl)pyrimidine 120a (1.92 g, 7.1 mmol) in 
iPrOH (15 mL) was added leucine methyl ester hydrochloride (1.29 g, 7.1 mmol) and DIEA 
(2.49 mL, 14.2 mmol) and the reaction heated to 80° C for 18 hours. The resultant 1 :1 
mixture of AT-[4-chloro-6-(4-methoxybenzyl)pyrimidin-2-yl]-L-leucinate 120b 
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and methyl AH2*Moro-6-(4-memoxybe M ^^^ l 20c was 

concentrated and then chromatographed (Si0 2 , hexanes/ethyl acetate, gradient, 100/0 to 0/100 
over 38 minutes at 85 ml/min) to give the title compound as a white foam. The material was 
assigned based on NOE studies. 120b: >H NMR (300 MHz, CDC1 3 , 300K) 8 0.93-1.02 (m, 
6H), 1.57-1.79 (m, 3H), 3.71 (s, 3H), 3.79 (br s, 5H), 4.65-4.79 (m, 1H), 5.47 (d, 1H, J = 72 
Hz), 6.37 (s, 1H), 6.85 (d, 2H, J = 8.7 Hz), 7.14 (d, 2H, J = 8.7 Hz). 102c: «H NMR (300 
MHz, CDCb, 300K) 8 0.91-0.93 (m, 6H), 1.61-1.72 (m, 3H), 3.72 (s, 3H), 3.80 (s, 3H), 3.84 
(s, 2H), 5.19 (br s, 1H), 5.89 (s, 1H), 6.86 (d, 2H, J = 8.7 Hz), 7.14 (d, 2H, J = 8.7 Hz). 
Synthesis of l^-Dichloro-^^-methn^vhBnT YnDvrimidin.. ( 110*) 
To a cold (0 °C), stirred solution of 2,4,6-trichloropyrimidine 91a (2.00 g, 10.0 mmol) in 
diethyl ether (50 mL) was slowly added 4-methoxybenzyl magnesium chloride (38.12 mL, 
13.0 mmol). The reaction was stirred for 1 hour and then quenched with NH4CI (sat.). The 
reaction was diluted with diethyl ether and then washed with NaCl (sat). The organic layer 
was dried (MgS0 4 ), and then concentrated. The residual oil was chromatographed (Si0 2 , 
hexanes/ethyl acetate, gradient, 100/0 to 0/100 over 38 minutes at 85 ml/min) to give the'title 
compound as a colorless oil (2.15 g, 73%). 

Example 121. Synthesis of Mrthvl ^-l2-rn-fl n oro D henvn a m» n n)-^ 
methoxvhcnzvnnvrlmii lin-4-vn-T^li.ucinate (\ 21) . 




3-fluoroaniline 
160° C 



120c Example 121 

A solution of methyl ^2-chloio-6H4-meraoxyb^ 120c 

(0.775 g, 2.05 mmol) in 3-fluoro aniline was heated to 160 °C for 1 hour. The reaction was 

chromatographed (Si0 2 , hexanes/ethyl acetate, gradient, 100/0 to 90/10) to give the title 

compound 121 as a white foam (0.184 g, 19%). »H NMR (300 MHz, CDCI3, 300K) 8 0.90 

(d, 3H, J = 6.0 Hz), 0.95 (d, 3H, J = 6.0 Hz), 1.63-1.74 (m, 3H), 3.72 (s, 3H), 3.80 (s, 3H) 

3.87 (s, 2H), 4.63-4.70 (m, 1H), 5.60-5.68 (m, 2H), 6.79 (app t, 1H, J = 8.4 Hz), 6.88 (d 2H J 

= 8.1 Hz), 7.12-7.29 (m,4H), 7.59 (d, 1H,J= 11.4Hz). APCI, m/z = 453 (M+l). LC/MS/ R = 
2.68 min. 



■76 




A, s -Q-° M9 s-KJ 



Pd^dbafe; BINAP 
C^COafaeq.) 

Toluene. 90 deg. 



Pd 3 (dba) : 
Cs 2 l 

Toluene. 90 deg. 



Example 122 



„OMe 



10 



15 



20 



To a solution of (S>2-[3-bromo-5^4-methoxy-ph^^ 

pentanoic acid methyl ester 122c (0.049 g, 0. 1 1 mmol) in toluene (2 mL) was added 
tris(dibenzylideneacetone)-dipalladium(0) (0.003 g, 0.003 mmol), R(+)-2,2'- 
bis(diphenylpho S pbino)-l,l'-binapthyl (0.003 g, 0.005 mmol), cesium carbonate (0.05 g, 0.15 
mmol) and 3-fluoroaniline (0.013 g, 0.12 mmol). The solution was heated to 90 °C for 18 h. 
The toluene was removed in vacuo and the residual oil was chromatographed (hexanes/ethyl 
acetate gradient from 100% to 95% hexane, Si0 2 ) to give the tide compound as a white solid 
(0.019 g, 36%). »H NMR (300 MHz, CDCI3, 300K) 5 0.92 (s, 3H, J = 6.3 Hz), 0.93 (s, 3H, J 
= 6.3 Hz), 1.55 (m, 2H), 1.65-1.78 (m, 1H), 3.68 (s, 3H), 3.82 (s, 3H), 3.95 (app t, 1H, J = 6 9 
Hz), 6.02 (s, 1H), 6.09 (s, 1H), 6.18 (s, 1H), 6.55-6.58 (m, 1H), 6.65-6.69 (m, 2H), 6.89 (d, 
2H, J = 8.4 Hz), 7.08-7.13 (m, 1H), 7.43 (d, 2H, J = 8.4 Hz). APCI, m/z = 469 (M+l). 
LC/MS/ R = 3.22min. 

l^-Dlbromo-S-f4-meth oxv-DhenvlsulfanvlV.hftn Z ene f 1 22h) 

To a cold (0 °C), stirred solution of 1,3,5 tribromobenzene (1.0 g, 3.18 mmol) in DMF was 
added NaH (1 17 mg, 60% in mineral oil, 3.49 mmol) and 4-methoxybenzenthiol (0.445 g, 
3.18 mmol). The reaction was warmed to room temperature and stirred 2h. To the reaction 
was added another portion of 4-methoxybenzenethiol (0.445g, 3.18 mmol), followed by 
potassium tert-butoxide (0.356 g, 3.18 mmol). The reaction was stirred for 24h at which point 
the mixture was diluted in CH 2 C1 2 (300 mL) and extracted 3 x 100 mL with H 2 0 and 1 x 100 
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mL of brine. The organic layer was collected and evaporated to give a yellow oil. This oil 
was chromatography (10% EtOAc in hexanes, Si0 2 , R f = 0.5) to give l,3-dibromo-5-(4- 
methoxy-phenylsulfanyl)-benzene (0.71 g, 60%) 122b. 

(S)-2-f3-Bromo-S-(4-methoxv-nh e nvl S Mif a nviV.nh envlamino1^-methvl-n e nt a nmV a rM 
5 methyl ester [122cj 

To a solution of l,3-dibromo-5-(4-methoxy-phenylsulfanyl)-benzene 122b (0.200 g, 0.53 
mmol) in toluene (5 mL) was added tris(dibenzylideneacetone)-dipalladium(0) (0.014 g, 
0.016 mmol), R(+)-2^*-bis(diphenylphosphino)-l,r-binapthyl (0.015 g, 0.027 mmol), 
cesium carbonate (0.487 g, 1 .5 mmol) and (S)-leucine methyl ester hydrochloride (0.106 g, 

10 0.58 mmol). The solution was heated at 90 °C for 1 8 h. An additional portion of 
tris(dibenzylideneacetone)-dipalladium(0) (0.028 g, 0.032 mmol) and R(+)-2,2*- 
bis(diphenylphosphino)-l,r-binapthyl (0.030 g, 0.054 mmol) was added and the reaction 
heated for another 1 8 h. The toluene was removed in vacuo and the residual oil was 
chromatographed (hexanes/ethyl acetate gradient from 100% to 95% hexane, SiO z ) to give the 

15 title compound as a white solid (0.98 g, 41%). >H NMR (300 MHz, CDC1 3 , 300K) 8 0.92 (d, 
3H, J = 5.7 Hz), 0.95 (d, 3H, J = 5.7 Hz), 1.50-1.54 (m, 2H), 1.61-1.67 (m, 1H), 3.69 (s, 3H), 
3.83 (s, 3H), 3.94 (app t, 1H, J = 6.3 Hz), 6.24 (d, 1H, J = 1.8 Hz), 6.48 (d, 1H, J= 1.8 Hz), 
6.58 (d, 1H, J =1.8 Hz), 6.90 (d, 2H, J = 6.9 Hz), 7.40 (d, 2H, J = 6.9 Hz). APCI, m/z = 440, 
441(M+1). LC/MS< R = 3.26min. 

20 Example 123. Synthesis of fSV.2-r2-r3-Flii oro-Dhenvlanii n oV6-f4- m etlin X v- 

phenylsulfanvlVnvridin-4-vlaminn l-4- me thvl-nentanoic acid methvl ester (1231. 
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OMe 



1) ^yOMe 



HS' 



OBU(3 eq), 
DMF 120°C 

2) CH 2 N 2 , E^O 



123b 



Br N s 



123c 



3-fluoroaniline (12 eq), 
Pd(dba) 3 (25 mol%) 

BINAP(38 mol%), 
Cs2C0 3 (1.4eq).PhMe 

100°C,2hr 




OMe 



Example 123 



To a solution of (S>2-[2-bromo-6-(4-memoxy-ph^ 

pentanoic acid methyl ester 123c (0.02 g, 0.04 mmol) in toluene (2 mL) was added 
tris(dibenzylideneacetone)-di P alladium(0) (0.010 g), R(+)-2^'-bis(diphenylphosphino)-l,l'- 
binapthyl (0.01 g,), cesium carbonate (0.02 g, 0.06 mmol) and 3-fluoroaniline (0.052 g, 0.04 
mmol). The solution was heated at reflux for 2 h. The toluene was removed in vacuo and the 
residual oil was chromatography (hexanes/ethyl acetate gradient from 100% to 95% hexane, 
SiO z ) to give the title compound as a white solid (0.05 g, 23%). 'h NMR (300 MHz, CDC1 3 , 

300K)6 0.80(d,3H,J = 6.3H2) J 0.85(d,3H,J = 6.3Hz),1.41-1.55(m,3H),3.62(s,3H), ' 
3.79 (s, IK), 5.5 (s, 1H), 5.65 (s, 1H), 6.26 (s, IK), 6.57 (app t, 1H, J = 10.5 Hz), 6.80 (d, 1H, 
J - 8.1 Hz), 6.88 (d, 2H, J = 8.7 Hz), 6.95-6.98 (m, 1H), 7.05-7. 10 (m, IK), 7 AS (d, 2H, J = 
8.7 Hz). APCI, m/z = 470 (M+l). LC/MS t R = 2.62 min. 

Synthesis of (S)-2-J2-Bromo-6-(4-inethoxy-phen y lsulfanyl)-pyridin-4-ylaminoJ-4-methyl- 
pentanoic acid methyl ester (123c). 

To a solution of (S)-2-(2,6-dibromo-pyrimn-4-ylainino)-4-methyl-pentanoic acid methyl ester 
123b (0.126 g, 0.3 mmol) in DMF (1 mL) was added l,8-diazobicycIo[5.4.0]undec-7-ene 
(0.19 g, 1.2 mmol) and 4-methoxybenzenethiol (0.17 g, 1.2 mmol). The reaction was heated 
to 1 10 °C for 18 h. The mixture was partitioned between ethyl acetate and 1 N HC1. The 
organic layer was collected and chromatographed using CH 2 C1 2 (Si0 2 ) to give a mixture of 
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the ester and acid. The mixture was taken up in ether and esterified using diazomethane 
(generated from N-methyl-N— nitro-N-nitrosoguanidine, 0.10 g, and 40 % KOH). The 
reaction was chromatographed (95% hexanes/5%EtOAc, Si0 2 ) to give the title compound 
(0.02 g). 

5 Synthesis of (S)-2-(2,6-Dibromo.pyridin-4-ylainiDo)-4-meUiyl-pentanoic acid methyl 
ester: 

To a solution of 2,6-dibromo-4-nitro pyridine (1.24 g, 4.3 mmol) (Chem. Ber, 122, 589) in 2- 
propanol (40 mL) was added (S)-leucine methyl ester hydrochloride (2.4 g, 13.1 mmol) and 
diisopropylethylamine (3.39 g, 26.3 mmol). The reaction was refluxed overnight, cooled and 
10 the solvent removed in vacuo. The residual oil was chromatographed (15% hexane in diethyl 
ether) to give the title compound as a white solid (0.64 g, 38%) and also (S)-2-(6-bromo-4- 
nitro-pyridin-2-ylamino)-4-methyl-pentanoic acid methyl ester as a side product (0.18 g, 



Example 124. Synthesis of (S)-2-I6-(3-Fluoro-phenylamino)-4-(4-methoxy- 
15 phenylsuIfanyl)-l-oxy-pyridin-2-ylainlno]-4-methyl-pentanoic acid methyl ester (124). 



NO, 



A 

Br Ijl Br 
O" 




NH 2 



4eq 



Na 2 CC\ t-BuOH 
reflux 



124a 




O" O 
124b 



Pd 2 (dba) 3 



BINAP, Cs 2 CO a 
toluene, 90° C 



microwave 
10min, 150° C 




124c 



Example 124 



To a solution of (S)-2-[6K3-fluorc^^ 

pentanoic acid methyl ester 124c (0.02 g, 0.05 mmol) in DME was added DBU (0.015 mL, 
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0.1 mmol) and 4-methoxybenzenethiol (0.013 mL, 0.1 mmol). The reaction was heated to 
150 °C for five minutes in a Personal Chemistry Smithsynthesizer. The reaction was 
concentrated and chromatographed (95/5 CH 2 Cl2/MeOH) to give a white solid (0.024 g, 
100%). 'H NMR (300 MHz, CDC1 3 , 300K) 6 0.93 (d, 3H, J = 6.0 Hz), 0.96 (d, 3H, J = 6.0 
5 Hz), 1.72-1.83 (m, 3H), 3.69 (s, 3H), 3.84 (s, 3H), 3.84-3.99 (m, 1H), 5.64 (d, 1H, J = 2.1 
Hz), 6.06 (d, 1H, J = 2.1 Hz), 6.70-6.80 (m, 3H), 6.85 (d, 1H, J = 8.7 Hz), 6.95 (d, 2H, J = 8.7 
Hz), 7. 19-7.22 (m, 1H), 7.45 (d, 2H, J = 8.7 Hz), 8.65 (s, IH). APCI, m/z = 486 (M+l). 
LC/MSf R = 2.78min. 

PreparartonoffSV2-r6-f3-fluoro-Dh envlaminnW-nitro-l-oxv-Dvridin-2-v]aminol-4- 
10 methvl-pentanoic acid methvl ester (124c) 

A solution of 2,5-dibromo-4-nitro-pyridyl-N-oxide 124a (1 mmol) was refiuxed in tert-butyl 
alcohol withNa 2 C0 3 (8 mmol) and (S)-leucine methyl ester hydrochloride (4 mmol). After 
24 h at reflux the reaction was cooled and the residual material chromato'graphed 
(CH 2 Cl 2 /MeOH gradient, Si02) to give the intermediate mono-bromide. A portion of this 
1 5 compound 124b (0.5 mmol) was converted to the title compound using the general palladium 
mediated coupling method described for Example 126 (utilizing 3-fluoroaniline as the amine). 
Example 1 25. (S)-2-[4-(3-Fluoro-phenylammo)-6-(4-methoxy-phenylsulfanyl)-pyridin-2- 
ylamino]-4-methyl-pentanoic acid methyl ester (125) 




20 Example 126 Example 125 

A solution of (S)-2-[4-(3-fluoro-phenylamino)-6-(4-methoxy-phenylsulfanyl)- 1 -oxy-pyridin- 
2-yIamino]-4-methyl-pentanoic acid methyl ester 126 (0.054 g, 0.1 1 mmol) in CHCI3 was 
treated with 3-fluoroaniline (27 uL) and then PC1 3 (3 x 9.3 uL, 0.32 mmol). The reaction was 
stirred for 1 .5 hours and then the volatiles removed in vacuo. The residual material was 
25 partitioned between ethyl acetate and NaHC0 3 (sat.). The organic layer was dried over 

Na 2 S0 4 , and concentrated. Column chromatography (CHC1 3 , Si0 2 ) gave the desired material 
(0.037 g, 71%). 'H NMR (300 MHz, CDCI3, 300K) 5 0.89-0.95 (m, 6H), 1.54-1.62 (m, 2H), 
1.66-1.75 (m, 1H), 3.69 (s, 3H), 3.82 (s, 3H), 4.08-4.15 (m, 1H), 4.39-4.41 (m, 1H), 4.62-4.65 
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(m, 1H), 5.69 (s, 2H), 5.83 (s, 1H), 6.70-6.75 (m, 3H), 6.90 (d, 2H, J = 9.0 Hz), 7.12-7.20 (m, 
1H), 7.50 (d, 2H, J = 9.0 Hz). APCI, m/z = 470 (M+l). LC/MS / R = 2.52 min. 
Example 126. Synthesis of fflV2-f4-r^-Fh.n r 0 - D heiivl a minnV6-r4-in e thn^v- 
>henYlsulfanYlH-oxY-PVridin-2 - Yl a mlnol-4- methvl-oentanofc acid methyl mt 



MeO, 




HjN' 



Me 



Cs 2 C0 3 



MeO, 



Pd 2 (dba) 3 /BINAP 
Toluene, 100 °C 




126c 



Example 126 

To a solution of (S)-2-[4-(3-bromo)-6-^^ 

4-methyl-pentanoic acid methyl ester 126c (0.100 g, 0.21 mmol) in toluene (1 mL) was added 
tris(dibenzylideneacetone)-di P alladium(0) (0.006 g, 0.006 mmol), R(+)-2,2'- 
bis(diphenylphosphino)-l,l'-binapthyl (0.006 g, 0.009 mmol), cesium carbonate (0.100 g, 
0.30 mmol) and 3-fluoroaniline (0.029 g, 0.26 mmol). The solution was heated to 90 °C for 
1 h. The toluene was removed in vacuo and the residual oil was chromatographed (CHC1 3 /2N 
NH 3 in MeOH— gradient from 100% to 98%, SiCk) to give the title compound as a white 
solid (0.064 g, 60%). «H NMR (300 MHz, CDCI3, 300K) 5 0.87 (d, 3H, J = 6.0 Hz), 0.93 (d, 
3H, J = 6.0 Hz), 1.73-1.78 (m, 3H), 3.69 (s, 3H), 3.82 (s, 3H), 3.93-4.01 (m, 1H), 5.48 (d, 1h] 
J = 2.4 Hz), 5.86 (d, 1H, J = 2.4 Hz), 6.51 ( br s, 1H), 6.62-6.68 (m, 3H), 6.94 (d, 2H, J = 8.7 ' 
Hz), 6.96-6.99 (m, 1H), 7.12-7.17 (m, 1H), 7.39 (d, 2H, J - 8.7 Hz). 

Synthesis of (S)-2-r4-(3-BromoV6-f4-m e thn T Y - P henvl S ulf a nvn.l- 0 xv-nvridt,-2-vl am innt 
4-methvl-nentanoic a cid methvl ester Q26gJ, 
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To a solution of 2,4,6-tribromo-pyridyl-N-oxide 126a (1 mmol) in n-butanol (30 mL) was 

added L-leucine methyl ester hydrochloride (1 mmol) and diisopropylethylamine (2.5 mmol). 

The reaction was heated to reflux for 18 h. Upon cooling the volatiles were removed in vacuo 

and the material chromatographed to give a separable mixture of the desired methyl ester, (S> 

2-(4,6-dibromc>-l-oxy-pyridin-2-ylamino)-4-methy]-pentanoic acid methyl ester 126b, and the 
n-butyl ester. 

4-Methoxybenzenthiol (0.147 g, 1.05 mmol) was dissolved in DME (3 mL) and to this was 
added potassium tert-butoxide (0.1 17 g, 1.05 mmol), followed by (S)-2-(4,6-dibromo-l-oxy- 
pyridin-2-ylamino)-4-methyl-pentanoic acid methyl ester 126b (0.397 g, 0.99 mmol). After 
one hour, another portion of potassium tert-butoxide (0.1 17 g, 1.05 mmol) and 4- 
methoxybenzenethiol (0.397 g, 0.99 mmol) was added and the solution stirred for one hour. 
The reaction was quenched with IN HC1 (ca. 2mL) and the reaction partitioned between 
CH 2 C1 2 and H 2 0. The organic layers were collected, dried over Na 2 S0 4 and concentrated. 
The entire crude material was treated with CH 2 N 2 (as generated from 1.75 mmol of N-methyl- 
N-nitro-N-nitrosoguanidine and 40% KOH) until all was converted into the methyl ester. The 
residue was chromatographed (CRCy2N NH 3 in MeOH- gradient from 100% to 98%, Si0 2 ) 
to give the title compound as a white solid (0.401 g, 87%). 

Example 127. Synthesis of 2-f6-f3-Fluorn - P henvlaminnV2-f4-m e tiiovY- P henvl S ulf a nYl>. 
pyrimidin-4-vlaminol-4 -methvI-nentanoic acid methyl ester (127) . 
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To a stirred solution of methyl ^-{6-chloro-2-[(4-memoxyphenyl)thio]pyrimidin-4-yl}-L- 

leucinate 91e (0.062 g, 0.15 mmol) in toluene (2 mL) was added tris(dibenzylideneacetone)- 

dipalladium(0) (0.006 g, 0.006 mmol), R(+)-2 s 2'-bis(diphenylphosphino>l,l'-binapthyl 

(0.006 g, 0.009 mmol), cesium carbonate (0.100 g, 0.30 mmol) and 3-fluoroaniline (0.024 g, 

0.22 mmol). The solution was heated at 90 °C for 1 h. The toluene was removed in vacuo ' 

and the residual oil was chromatographed (hexanes/ethyl acetate gradient 100% to 75%, Si0 2 ) 

to give the title compound as a white solid (0.024 g, 32%). 'H NMR (300 MHz, CDC1 3 , 

300K) 5 0.87 (d, 3H, J = 6.3 Hz), 0.90 (d, 3H, J = 6.3 Hz), 1.53-1.70 (m, 3H), 3.69 (s, 3H), 

3.85 (s, 3H), 4.39 (br s, 1H), 4.83-4.86 (m, 1H), 5.42 (s, 1H), 6.35 (s, 1H), 6.70 (ddd, 1H, J = 

1.8 Hz, 8.4 Hz, 8.5 Hz), 6.83 (d, 1H, J = 7.8 Hz), 6.92 (d, 2H, J = 8.7 Hz), 7. 16 (dd, 1H, J = 

6.6 Hz, 14.7 Hz), 7.52 (d, 2H, J = 8.7 Hz). APO, m/z = 471 (M+l). LC/MS t K = 2.80 min. 

Synthesis of Methyl ^-fe-chlo^-M-m^haT v phenvnthinlnvrimidin^vlUT^^.^no^ 
f91e^ 

Preparation of 91e is described in example 91. The tide compound was separated from 
isomer 91d by chromatography (hexanes/ethyl acetate gradient 90/10 to 80/20, Si0 2 ). 
Example 128. Synthesis of rS)-2-f6-f3-fl M nrn- P henvl a ii»innM-(4- m ethovv- 



i 




XX. , 



3-fluoroaniline (12 eq), 
Pd 2 (dba) 3 (25mol%) 

BINAP(38 mol%), 
CsC0 3 (1.4eq),PhMe 

100°C, 24 hr 



f j6 



1 H J! 



24% 



128b 



Example 128 



Example 128 was prepared in analogy to Example 122, beginning with (S>2-[6-bromo-4-(4- 
memoxy-phenylsulfanyl)-pyridin.2-ylamino]-4-methyl.pentanoic acid methyl ester 128b as 
the starting material. Column chromatography (CH 2 C1 2 , Si0 2 ) gave the title compound as a 
white solid (12%). 

Example 129, N*-f^lHunr o.phenviWU4-mprt,n 
Pvridin-2-vl-bu tyl)-p Y rimi dine-2 1 4-diamine ( 1 2Q) . 




NH, 



129a 



Example 129 



10 To[2-chloro-6^(4.methoxy-phenylsulfanyl)-pyrimidin^yl].(3-methyl-l-pyrid^ 

amine 129a (0. 1 10 g, 0.2 mmol) was added 3-fluoroaniline (0. 1 mL) and the reaction was 
heated to 150 °C for 10 minutes. The reaction was cooled and chromatographed 
(hexanes/ethyl acetate gradient 90/10 to 80/20, Si0 2 ) to give the title compound as a white 
solid (0.034 g, 28%). «H NMR (300 MHz, CDCfe, 300K) 8 0.87 (d, 3H, J = 6.3 Hz), 0.95 (d, 
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3H,J = 6.3Hz), 1.65-1.70 (m,3H), 3.86 (s,3H), 5.29 (s, 1H), 5.38-5.41 (m, IH), 6.63-6.65 
(m, 1H), 6.82 (s, IH), 6.92-6.98 (m, 3H), 7.10-7.20 (m, 3H), 7.46 (d, 2H, J = 8.7 Hz), 7.57- 
7.61 (m, 2H), 8.52 (d, IH, J = 4.2 Hz). APCI, m/z = 490 (M+l). LC/MS t R = 2.46 min. 

Synthesis of f2^hloro-6-(4- m ethoxv- P h e nvi c ,,if g n v l v DVrImi rt i „^. Yil . (3 . InethY| 

Kridin-2-Yl-butYD-amine 129a and r^Chlorn-^ ^. tho^h.^.^nf^^ ,^^,,^ 
2-Yl1-(3-methvl-l-nvridin. 2-vi-b M tYl)- i .TOine 129h ~ 



JC 



DIEA, THF 



XL 
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N 



DIEA. Heat 
IPrOH 




129a 



129b 



To a stored solution of 2,4^chloro-6-(4-methoxy-phenylsul^yl)-pyrimidme (1.22 g, 4.23 
mmol) in isopropyl alcohol was added 3-methyl-l-pyridin-2-yl-butylamine (0.840 g, 5.1 
mmol) and diisopropylethylamine (0.91 mL, 5.1 mmol) and the reaction heated to reflux for 3 
h. The reaction was cooled and chromatographed (hexanes/ethyl acetate 80/20, SiO^ to give 
the two isomers as white solids (regiochemical isomers were established using NOE 
spectroscopy): 

129a: 'H NMR (300 MHz, CDCI3, 300K) 8 0.80-0.85 (m, 6H), 1.45-1.59 (m, 3H), 3.87 (s, 
3H), 5.42-5.45 (m, IH), 5.84-5.86 (m, IH), 6.92-6.97 (m, 3H), 7.13-7.17 (m, IH), 7.39-7 42 
(m, 2H), 7.58-7.62 (m, IH), 8.45 (d, IH, J = 4.2 Hz). APCI, m/z = 415 (M+l). LC/MS , R = 
2.28 min. 

129b: 'H NMR (300 MHz, CDCI3, 300K) 5 0.91-0.92 (m, 6H), 1.68-1.70 (m, 3H), 3.86 (s 
3H), 5.10 (br s, IH), 5.96-5.99 (m, 2H), 6.96 (d, 2H, J = 8.6 Hz), 7.1 1-7.15 (m, IH), 7.46 (d, 
2H, 8.6 Hz), 8.54 (d, IH, J = 3.0 Hz). APCI, m/z = 415 (M+l). LC/MS = 2.34 min. 
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To a cold (0 °C) solution of 2,4,6-trichloropyrimidine (2.24 g, 12.2 mmol) in THF was added 
4-methoxybenzenethiol (1.73 g, 12.2 mmol), followed by diisopropylethylamine (2.23 mL, 
12.5 mmol). The reaction was warmed to room temperature and the solvent removed in 
vacuo. The residual oil was partitioned between CH 2 C1 2 and IN HCI, and the organic layer 
was collected. The CH 2 C1 2 layer was dried (Na 2 S0 4 ) and then the solvent removed to give 
the title compound as a colorless oil. The material was used in the next reaction without 
further purification. 

Synthesis nf -methvl-1 -pvrIdin-2-Yl-butvlamitiP 



i-Bu-MgCI 
E^O.HCI 




NH 4 OAc 



MeOH. NaCNBH, 




15 



20 



25 



To a solution of 2-cyanopyridine (2.0 g, 19.2 mmol) in diethylether was added isobutyl 
magnesium bromide (9.6 mL) and the reaction was stirred for 1 h. The reaction was 
quenched with IN HCI. The ether layer was separated and dried with NaCl (sat) and 
Na 2 S0 4 . The solvent was evaporated to give the ketone intermediate. The ketone was 
dissolved in MeOH and to this was added NH4OAC (2.3 g, 6.1 mmol) and NaCNBH 3 (0.46 g, 
7.3 mmol). The reaction was refluxed for 3h, and the solvent removed in vacuo. The residual 
oil was partitioned between diethyl ether and 1 N HCI. The acid layer was collected and 
washed with ether. The aqueous layer was treated with 10 N NaOH until the solution was 
basic. The aqueous layer was then extracted with ether and the ether layer was collected. 
This layer was washed with NaCl (sat.) and dried Na 2 S0 4 . Removal of solvent gave the title 
compound as a colorless oil (0.85 g, 25%). The compound was used with no further 
purification. 
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Sxample 130. Synthesis nf N^f3-Fliiftrn.phenvlV«U4-mi.»h», 
methvl-l-pvridtn-2-vl-h«tvl V. P vrimidtii ft -l 1 4-di am ini. n 30) 



JUL' XT 



129b 



Example 130 

The title compound was prepared in analogous fashion to Example 128, beginning with [4- 
°Uoro-6-(4-methoxy-ph^^ 

129basthestartmgpyriimdine. ! HNMR(300 MHz, CDClj, 300K) 8 0.92-0.95 (m, 6H), 
1.71-1.73 (m, 3H), 3.85 (s, 3H), 5.11-5.16 (m, 1H), 5.35 (br s, 1H), 5.67 (br s, 1H), 6.29 (br s, 
1H), 6.65-6.70 (m, 1H), 6.84 (d, 1H, J = 9.0 Hz), 6.95 (d, 2H, J = 8.7 Hz), 7.09-7.15 (m, 3H),' 
7.50 (d, 2H, J = 8.7 Hz), 7.55-7.60 (m, 1H), 8.53-8.56 (m, 1H). APCI, m/z = 490 (M+l). 
LC/MSf R = 2.40min. 
Synthesis of Examples 131-134: 



88. 



K^r N"^^CN (SKeuclne 



j6l 



M xx, 



CT^T^CI iPrOH, reflux jfj! DIEA. IPrOH, reflux 

24 h CI^N^CI 



methyl ester.HCI 



NC , a) NaOH, MeOH. THF 




1 1 Jf Q b) CH 2 CI 2 , DMF, NMM, 

cr N N^f ^ isopropylchloroformate, 

tetrahydrofurfurylainine 



, RSH 
KOtBu 
DME 



Microwave 
10-30 mln 
200 °C 




O 



Examples 131-134 

General Procedure (Examples 131-134 were prepared by analogy to example 102): 
(S)-2-[4-Chlaro^ 

methyl ester (0. 1 13 mmol) was heated with thiols (0.226 mmol) (as described in Table 9) and 
5 potassium tert-butoxide (0.226 mmol) for 10-30 minutes at 200 °C in a Personal Chemistry 
Smithsynthesizer. Reactions were then purified by column chromatography (99/1 
CH 2 Cl2/MeOH, SiQ 2 ). 



Svnmesisof(S)-2-[4-Chloro-6-(3-cy^o-phenylammo)-pvrimidm-2-ylamino] 
pentanoic acid methyl ester was prepared by analogy to 102e in Example 102. 
10 Table 9. Examples 131-134 



Example 


Starting Thiol 


MS 
(m/z) 


HPLC 

retention time 


Name 


131 


SH 


568 


2.37 


(Sl-2-r4-«-Cv a n«. 
phenvlaminn)-fi- 

(auinolin-8-vIsuIfanvl)- 
PVrimidin-2-vImeth Y l|- 
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4-methyI-Dentanoic acid 

ftetrahvdro-furan-2- 

ylmethvlVamide 


132 




532 


2.28 


fSV2-r4^4.Aminft- 

DhenvlsulfanvIV6-(3- 

cvano-ohenvlamino). 

DVrimidin-2-vlmethYll- 

4-methvI-pentanoic acid 

(tetrahvdro-furan-2- 

ylmethvn-amide 


133 




523 


2.44 


fS)-2-r4-f3-Cvami- 

Dhenvlamino)-6- 

(thiazol-2-vlsulfanyl). 

DVrimidin-2-vImethvl|- 

4-methvI-oentanoic acid 

ftetrahvdro-furan-2- 

VlmethvlVamide 


134 




517 


2.32 


rSV2.r4.f3.C Y flnn- 

phenvlamino)-6- 

fpvridin-2-vIsuIfanvl)- 

Dvrimidin-2-vImethYl]- 

4-methvI-pentanoic acid 

ftetrahvdro-furan-2- 

ylmethvn-amidc 



Example 137. (S>-2-f4-(3-Cvano-Dhenv l aminoV<W4-nietho»v-nhenvl S uifanvlV 
PYrimidin-2-vlmethvll-4-methvl-oentan oic acidtt-methvlsulfanvl-ethvlWmide (A 37Y 
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Preparation of the title compound was accomplished by analogy to Examples 131-134, using 
2-methylsulfanyl-ethylamine as the amine in the amide-bond coupling reaction, and 3-cyano- 
aniline in the formation of the di-chloropyrimidine. «H NMR (300 MHz, CDC1 3 , 300K) 6 □ 
0.90 (d, 3H, J = 6.3 Hz), 0.96 (d, 3H, J = 6.3 Hz), 1 .55-1.61 (m, 3H), 2.05 (s, 3H), 2.55 (t, 2H, 
J - 6.6 Hz), 3.39 (q, 2H, J = 6.3 Hz), 3.87 (s, 3H), 4.34 (br s, 1H), 5.29 (s, 1H), 6.60 (br s, 
1H), 7.00 (d, 2H, J = 8.7 Hz), 7.27-7.38 (m, 2H), 7.38-7.60 (m, 2H). APCI, m/z = 537 
(M+l). LC/MS / R = 2.63 min. 



Utilit 



The compounds of the present invention have utility for the prevention and treatment of 
Alzheimer's disease by inhibiting amyloid p production. Methods of treatment target 
formation of amyloid p production through enzymes involved in the proteolytic processing of 
p amyloid precursor protein. Compounds that inhibit p and y secretase activity, either directly 
or indirectly, control the production of amyloid p. The inhibitions of p and y secretases 
reduce the production of amyloid p and are thought to reduce or prevent the neurological 
disorders such as Alzheimer's disease. The compounds of the present invention have utility 
for the prevention and treatment of disorders involving amyloid p production, such as 
cerebrovascular disorders. 

Compounds described herein have been shown to inhibit amyloid p production, as determined 
by the gamma secretase detergent extract assay with IC 50 activity ranging from O.OlOuM to 
5.50uM and gamma secretase whole cell assay with IC 50 activity ranging from 0. IOuM to 
12.0uM. These assays are described below. 
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Compounds provided by this invention should also be useful as standards and reagents in 
determining the ability of a potential pharmaceutical to inhibit amyloid p production. These 
would be provided in commercial kits comprising a compound of this invention. 

As used herein "ug " denotes microgram, "mg" denotes milligram, "g" denotes gram, "uL" 
denotes microliter, "mL" denotes milliliter, "L" denotes liter, "nM" denotes nanomolar, ".uM" 
denotes micromolar, "mM" denotes millimolar, "M" denotes molar, "nm" denotes nanometer, 
"DMSO" denotes dimethyl sulfoxide, "DTT" denotes dithiothreitol, "DPBS" denotes "EDTA" 
denotes ethylenediaminetetraacetate, 

Gamma Secretase Detergent Extract Assay 

The gamma secretase enzyme assay measures the amount of amyloid p (AP)40 product 
generated by the cleavage of CI 00, a truncated form of amyloid precursor protein (APP). The 
C100 substrate is a recombinant protein purified from E. coli inclusion bodies. The 
□secretase enzyme complex is prepared by detergent extraction of HeLa 8A8 cell 
membranes. The enzyme reaction contains lOul of inhibitor at a defined concentration, 
diluted from a DMSO stock into 96-well microplates (final concentration of DMSO is 
maintained at 5%). 20ul of the C100 substrate (600 nM final concentration), in reaction 
buffer, (50 mM MES, pH 6.5, containing lOOmM NaCl, 1 mM EDTA, 1 mM DTT, 1 mg/mL 
BSA, 0.25% Chapso, 0.01% PE, 0.01% PC and a protease cocktail), is added to the plates. 
The reactions are initiated by addition of lOul enzyme at a 20-fold dilution from stock. An 
Ap40 standard curve diluted in the reaction buffer plus C100 is included in each assay. Plates 
are incubated for 3 hours at 37 degrees. After the incubation period, 50ul of an antibody 
mixture is added: rabbit anti-Ap40 antibody (Biosource #44-3481) at 0. 16 ug/ml and 
biotinylated 4G8 (Senetek #240-10) at 0.25 ug/ml in DPBS (Fisher # MT2103 1CV) 
containing 0.5% bovine serum albumin, 0.5% Tween 20. Plates are then incubated overnight 
at 4 degrees. The following morning, a 50ul mixture of 0.0625 mg/ml Ruthenium labeled 
goat anti-rabbit IgG (labeled in-house) and 125 ug/ml of Streptavadin beads (Igen #M280), 
diluted in the same DPBS buffer, is added to detect the cleaved product. After a one hour 
incubation period at room temperature, an Igen M Series instrument is utilized to quantitate 
the results by electrochemiluminescence. 
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Gamma Secretase Whole Cell Assay (GSWC) 
Preparation of cells for assay 

Human Embryonic Kidney (HEK) cells stably expressing human Amyloid Precursor protein 
(APP) and Presenelin I were grown in DMEM media (Fisher MT10013CV) containing 10% 
5 fetal calf serum (Fisher #MT13501 1CV), 0.2 mg/mL G418 (Fisher #MT30234CR) and IX 
concentration of antibiotic/antimycotic mixture (Fisher #MT30004CI). Cells were grown in 
tissue culture flasks and passaged every week at a ratio of 1 :30. 

Thirty minutes prior to incubation with test compounds, cells were harvested by treating the 
10 monolayer with DPBS (Fisher #MT2103 1CV) containing 3 mM EDTA. Cells were 
resuspended at a density of 2 million cells/mL in complete growth medium. 

Test compounds were solubilized in DMSO at a concentration of 3 .3 mM. From this stock 
solution a dilution series was prepared in complete growth medium of cells. Dilution series 
15 were then transferred to 96 well assay plate (Costar #3595) with 100 u L in each well. Cells 
(100 u L) were added to each well containing test compound. Two controls, one containing 
only cells (Total) and one containing only growth medium (Background) were also included. 
Cells were incubated with compounds for 14-16 hours in cell culture incubator. 

20 At the end of 14-16 hour incubation, 100 u L of supernatant was transferred from each well in 
to a polypropylene 96 well plate. This supernatant was mixed with 100 u L of DPBS (Fisher # 
MT21031CV) containing 0.5% bovine serum albumin, 0.5% Tween 20, 0.25 u g/mL of 
biotinylated 4G8 (Senetek #240-10), 0.18 u g/mL rabbit anti-AfJ40 antibody (Biosource #44- 
3481), 0.045 u g/mL Ruthenium labeled goat anti-rabbit IgG (labeled in-house) and 60 u 

25 g/mL of Streptavadin beads (Igen #M280). The mixture was incubated for 4-6 hours at 4°C on 
a plate shaker. 

At the completion of 4-6 hour incubation, plate was brought to room temperature and the 
• generated A04O was detected using the Igen M8 analyzer. Raw data was imported into 
30 Microsoft Excel software. IC 50 values for inhibition of Ap 40 generation by test compounds 
were calculated using Excel-Fit. 
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A compound of structural diagram (I) or a pharmaceutically acceptable salt thereof: 



xX 1 

R J, A- 

(D 



25 3 



4. 



wherein: 

Qis C, CHorN; 

W is N or S, when W is S, R 6 is not present; 

XisCorN; 

YisCorN; 

ZisCorN; 

R 1 and R 2 are at each occurrence independently selected from H, CH 3 , optionally 
substituted C.^alkyl, optionally substituted carbocycle, or optionally substituted heterocycle; 
or R' and R 2 in combination can form an optionally substituted heterocycle, or an optionally' 
substituted carbocycle; 

R 3 is selected from H, or optionally substituted C^alkyl; 
R 4 is selected from H, optionally substituted C^alkyl, -C(=0)OCH 3 , optionally 
substituted carbocycle, -C(=0)NH(CH 2 )heterocycle, or -C(=0)NH(CH 2 )CH 3 ; 
R 5 is selected from H, or CH 3 ; 
R 6 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 
2. A compound of claim 1, wherein: 
QisN. 

A compound of claim 1, wherein: 
W is S, and R 6 is not present. 
A compound of claim 1, wherein: 
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XisC. 

5. A compound of claim 1, wherein: 
YisN. 

6. A compound of claim 1, wherein: 
5 ZisN. 

7. A compound of claim 1, wherein: 

R l and R 2 are at each occurrence are independently selected from H, or optionally 
substituted carbocycle, or optionally substituted heterocycle. 

8. A compound of claim 1, wherein: 

10 R 3 is an optionally substituted Ci^alkyl. 

9. A compound of claim 1, wherein: 
R 4 is -C(=0)NH(CH 2 )heterocycle. 

10. A compound of claim 1, wherein: 
R 5 is selected from H. 

15 11. A compound of claim 1, wherein: 

R 7 is an optionally substituted carbocycle. 
12. A compound of claim 1, wherein: 
QisNorC; 

W is S, and R 6 is not present; 
20 XisCorN; 

YisNoiC; 
ZisNorC; 

R l and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle or optionally substituted C, 
25 ealkyl; 

R 3 is selected from H, or optionally substituted C^alkyl; 

R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle or optionally substituted 
carbocycle; 

R 5 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 
1 3. A compound of claim 1 , wherein: 
Q is N or C; 

W is S, and R 6 is not present; 



30 
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XisCorN; 
YisNorC; 
ZisNorC; 

R' and R 2 are at each occurrence independently selected from H, or optionally 
5 substituted carbocycle; or optionally substituted heterocycle or optionally substituted C|. 
6alkyl; 

R 2 is selected from H, or optionally substituted C^alkyl; 
R 4 is selected from H, or -C(=0)NH(CH 2 )heterocycle; 
R 5 is selected from H; 
1° R is selected from optionally substituted carbocycle. 

14. A compound of claim 1, wherein: 
Q is N or C; 

W is S, and R 6 is not present; 
XisCorN; 
15 Y is N orC; 

Z is N or C; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle; 

3 • 

R is selected from H, or optionally substituted Ci^alkyl; 
20 R 4 is selected from H, -C(K))NH(CH 2 )heterocycle; 

R 5 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 

1 5. A compound of claim 1 , wherein: 
QisNorC; 

25 W is S, and R 6 is not present; 

XisCorN; 
YisN; 
ZisN; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
30 substituted carbocycle; or optionally substituted heterocycle; 

R 3 is selected from H, or optionally substituted Ci^alkyl; 
R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle; 
R 5 is selected from H; 
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R 7 is selected from optionally substituted carbocycle. 

1 6. A compound of claim 1 , wherein: 
QisN; 

W is S, and R 6 is not present; 
5 XisCorN; 
YisN; 
ZisN; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle; 
10 R 3 is selected from H, or optionally substituted C^alkyl; 

R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle; 
R 5 is selected from H; 

R 7 is selected from optionally substituted carbocycle. 

17. A compound of claim 1, wherein: 
15 Q is N; 

W is S, and R 6 is not present; 

XisC; 

YisN; 

ZisN; 

R 1 and R 2 are at each occurrence independently selected from H, or optionally 
substituted carbocycle; or optionally substituted heterocycle; 

R 3 is selected from H, or optionally substituted Ci^alkyl; 
R 4 is selected from H, -C(=0)NH(CH 2 )heterocycle; 
R 5 is selected from H; 
25 R 7 is selected from optionally substituted carbocycle. 

1 8. A compound of structural diagram (I) selected from: 

MemylN-{4-[(3-fluorophenyl)ammo]-6-[(2-hydToxypropyl)am^ 
leucinate; 

30 MefoylN-{4-[(3-fluorophenyl)ammo]^ 
(2R)-2K{44(3-fluorophenyl)amino]-6^^ 
4-methylpentan-l-ol; 
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MethylN-{4-[(3-fluorophenyl)amino]-6-[(4-methoxybenzyl)amino]-l,3,5 
leucinate; 

Methyl N-{4-[(cyclopiopylmethyl)amino3^-[(3-fluorophenyl)amino]-13,5-tri 
leucinate; 

5 Methyl N-{4-[(3-fluorophenyl)amino]-6-[(3-methoxypropyl)amino]-l,3 ) 5-triazm 
leucinate; 

(2R>2<{4-[(cyclopropylmethyl)amino]-6-[(3-fluorophenyl)amino]-l^,5-triazin-2- 
yl}amino)-4-methylpentan-l-ol; 

Methyl N-{4-[(3-fluorophenyl)amino]-6-[(tetraty 
10 yl}-L-leucinate; 

Methyl N-(4-[(3-fluorophenyl)amino]-6- {[3-(lH-imidazoI-l-yl)propyl]amino}-l ,3,5-triazin- 
2-yl)-L-leucinate; 

Methyl N- {4-[(2-anilinoethyl)amino]-6-[(3-£Iuorophenyl)amino]-l ,3,5-triazin-2-yl}-L- 
leucinate; 

15 Methyl N-{4-[(3-fluorophenyl)amino]-6-[(2-hyto 
yl}-L-leucinate; 

Me%lN<4-[(3-fluorophenyl)amino]-6-{[2^4-me^ 
yl>L-leucinate; 

Methyl N-{4-[(23^hydroxypropyl)amino]-6-[(3-fluotophenyl)amino]-l,3,5-triazin-2-yl}-^ 
20 leucinate; 

Methyl N-[4-[(3-fluorophenyl)amino]^-(3-hydioxypyiTolidin-l-yl)-l,3,5-triazin-^ 
leucinate; 

Methyl N- {4-[(2-amino-2-oxoethyl)(methyl)amino]-6-[(3-fluorophenyl)amino]-l ,3,5-triazin- 
2-yl}-L-leucinate; 

25 (2R)-2-[(4-[(3-£luorophenyl)amino]-6-{[2<4-methoxyphenyl)ethyl]amino}-l J 3 > 5-triazin 
yl)amino]-4-methylpentan-l-ol; 

Methyl N-{4-[(2-cyanoethyl)(me%l)amino]-6-[(3-fluorophenyl)amino]-l,3,5-tri 
L-leucinate; 

Methyl N-[4-[(3-fluorophenyl)amino]-6-(4-pyridin-4-ylpiperazin- 1 -yl)- 1 ,3,5-triazin-2-yl]-L- 
30 leucinate; 

Methyl N-{4<4-cyano^-phenylpiperidin-l-yl)-6-[(3-fluorophenyl)amino]-l,3,5-triazin-2- 
yl}-L-leucinate; 
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MethyIN-{4-[(3-fluorobhe n yl)amino].6-[(3-hy«koxy-2,2-dimethy^^^ 
triazin-2-yl} -IMeucinate; 

Methyl N-{4-[(3-fluorophenyl)am^^ 
yl}-L-leucinate; 

Methyl N-{4-({2-[4-(aminosulfonyl)pheny]]ethyl}amino)^ 
triazin-2-yl} -L-leucinate; 

Methyl N-{4-{[2^dimethylam^ 
yl}-L-leucinate; 

Me *ylN-(4-[(3-fluorophe^^ 
yl)-L-leucinate; 

Methyl N-{4-[(3-fluorophenyl)amino]-6-[(4-hydroxybutyl)amino]-l ) 3,5-^^ 
leucinate; 

Me%l N-(4-[(3-fluoroph e nyl)am^ 
triazin-2-yl)-L-leucinate; 

Methyl N-[4.[(3-fluo ro phenyl)amino]-6-(4-methoxypheny^ 
Me%l N-[4-[(3-fluoropheny0^^ 

Methyl N-[4-[(3.fluorophenyl)amino]-6K4-methoxybenzyl)-l,3,5-tria2in-2.yl]g^ 

( 2S )-2-{[4-[(3-£taorophenyl)amino]-^^ 

methylpentan-l-ol; 

N^-Benzyl-^-fluoroph^^ 

N M4-[(5-fluoro-2-methylphenyl)^^ 

(tetrahydrofuran-2-ylmethyl)-L-leucinamide; 

N 2 -{4-[(5-fluoro.2-methylphenyl)ammo]-6-[(4-methoxyphenyl)thio]pyrim^^ 
propyl-L-leucinamide; 

N 2 -{4-[(3^yanophenyl)amino]-64(4-methoxyphenyl)thio]pyrimidin-2^ 
(tetrahydrofuran-2-ylmethyl)-L-Ieucinamide; 

N 2 -{4-[(5-C*loro-2-methylphenyl)amMo]-6-[(4-methoxyphenyl)thio] 
(teti^ydro&ran-2-ylmethyl)-I^leucinamide; 

N 2 -{4-[(3,5-Difluoiophenyl)amino].6.[(4.methoxyphenyl)thio]pyrim 
(tetrahydrofuran-2-ylmethyl)-L-leucinamide; 

Methyl N-^-KS-fluorophenyOaminoJ-e^-methoxybenzyOpyri 
Methyl N-[2-[(3-fluo ro phenyl)ami^^^^^ 
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(S)-2-[4-(3-nuoio-phenyi^^ 

metbyl-pentanoic acid methyl ester; 

2-[6-(3-Fluo ro -phenyl^ 

pentanoic acid methyl ester; 

(S)-2-[4-(3-Cyano-phenylam^ 

pentanoic acid (tetrahydro-furan-2-ylmethyl)-amide; 

(S)-2-[4-(4-Amino-phenylsulfanyl)-6-(3-cyano-pheny^ 

methyl-pentanoic acid (tetrahydro-furan-2-ylmethyl)-amide; 
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A compound of structural diagram (II) or a pharmaceutical^ acceptable salt thereof: 



X 

R \e A- 

(n) 

15 wherein: 

QisO.S, SOorSOi; 

W is N or halogen, when W is halogen neither R 6 nor R 7 are present; 
XisCorN; 
YisCorN; 
20 ZisCorN; 

R 2 is selected from H, optionally substituted C^alkyl, optionally substituted 
carbocycle, or optionally substituted heterocycle; 

R 3 is selected from H, or optionally substituted Chalky!; 
R 4 is selected from H, optionally substituted C^alkyl^ optionally substituted 
heterocycle, cyano, -C(K>)OCH 3 , -C(=0)OCH 3 . -C(=0)NH 2 , -C(=0)NH-optionally 
substituted C.^alkyl, -C(=0)NH(CH 2 )o. 3 -optionally substituted carbocycle, -C(=0)NH(CH 2 )o- 
3-optionally substituted heterocycle, -C(=0)NH(CH 2 ),. 3 N(CH 3 ) 2 , C(=0)NH(CH 2 ),_ 
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i dOCH^ C(=0)NH(CH 2 ) 1 . 3 NHCX=0)OC(CH3)3, -^NHCCH,),^^),^, -C(=0)- 
opuonally substituted heterocycle, -CC^NHCCH^.^OOCH^ -C(=0)NH(CH 2 ),. 
3 OC(CH3)3, -C(=0)NH(CH 2 ),.3SCH3, or C(=0)NH(CH 2 ),. 3 C(=0)OH; 
R 3 is selected from H, or CH 3 ; 

5 R 4 and R 5 in combination foim an optionally substituted heterocycle; 

R 6 is selected from H or CH 3 ; 

R 7 is selected from optionally substituted C w alkyl, optionally substituted carbocycle 
optionally substituted heterocycle, or -(CH^-optionally substituted carbocycle. 

20. A compound of claim 19, wherein: 
10 Q is S; 

21. A compound of claim 1 9, wherein: 
WisN; 

22. A compound of claim 1 9, wherein: 
XisN; 

15 23. A compound of claim 19, wherein: 
XisC; 

24. A compound of claim 19, wherein: 
Y is N; 

25. A compound of claim 1 9, wherein: 
20 YisC. 

26. A compound of claim 19, wherein: 
ZisN. 

27. A compound of claim 19, wherein: 
ZisC. 

25 28. A compound of claim 19, wherein: 

R 2 is optionally substituted carbocycle. 

29. A compound of claim 1 9, wherein: 
R 3 is optionally substituted Cj^alkyl. 

30. A compound of claim 1 9, wherein: 
R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 

C(=0)NH(CH 2 )o. 3 -optionally substituted heterocycle, or -C(=0)NH(CH 2 ),. 3 SCH3. 

31. A compound of claim 19, wherein: 
R 5 is selected from H, or CH 3 ; 
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32. A compound of claim 19, wherein: 
R 6 is selected from H or CH 3 ; 

33. A compound of claim 19, wherein: 

R 7 is optionally substituted carbocycle. 
5 34. A compound of claim 19: 
wherein: 

Q is S, SO or SO^ 
WisN; 
XisCorN; 
10 YisCorN; 

ZisCorN; 

R is selected from H, optionally substituted carbocycle, or optionally substituted 
heterocycle; 

R 3 is optionally substituted Chalky!; 
15 R 4 is selected from, -C(=0)OCH 3> -C(=0)-optionally substituted heterocycle, - 

C(=0)NH(CH 2 )o.3-optionally substituted heterocycle, -C(=0)NH(CH 2 ),. 3 SCH 3 , 
optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionally substituted C,. 
6 alkyl, -C(=0)NH(CH 2 )o. 3 -optionally substituted caibocycle, -C(=0)NH(CH 2 )|. 3 N(CH3)2, 
CC^NHCCH^j.sCCOCH^ C(=0)NH(CH 2 ),. 3 NHC(=0)OC(CH 3 ) 3 , -C(=0)NH(CH 2 ),. 
20 3 0(CH 2 ),. 3 OH, -, -C(=0)NH(CH 2 ),. 3 C(=0)OCH 3 , -C(=0)NH(CH 2 ),. 3 OC(CH 3 ) 3 , or 
C(=0)NH(CH 2 ),. 3 C(=0)OH; 

R s is H; 

R 4 and R 5 in combination form an optionally substituted heterocycle; 
R 6 is selected from H; 

25 R 7 is selected from, optionally substituted carbocycle, optionally substituted 

heterocycle, or -(CH 2 )i. 3 -optionally substituted carbocycle. 

35. A compound of claim 1 9: 
wherein: 
30 QisS ; 

WisN; 

XisCorN; 

YisCorN; 



10 



15 



30 
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ZisCorN; 

R 2 is selected from H, optionally substituted carbocycle, or optionally substituted 
beterocycle; 

R 3 is optionally substituted Ci^alkyl; 

R 4 is selected from, -C(=O)0CH 3 , -C(0)-optionalIy substituted heterocycle, - 
C(=0)NH(CH2)o-3-optionalIy substituted heterocycle, -C(=0)NH(CH 2 )i.3SCH 3 , 
optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionalIy substituted C,. 
6 alkyl, -C(=0)NH(CH 2 )o. 3 -optionally substituted carbocycle, -C(=0)NH(CH 2 )i.3N(CH3)2, 
C^NHCCH^^CCOCHaK C(-0)NH(CH 2 ),.3NHC(=0)OC(CH3)3, -C(=0)NH(CH 2 ),. ' 
30CCH 2 ),.3OH, -CX^NHCCH^MCC^OCHa, -CCK>)NH(CH 2 ^ 3 OC(CH3) 3 , or 
C(=0)NH(CH 2 ),. 3 C(=0)OH; 

R 5 is H; 

R 4 and R 5 in combination forni an optionally substituted heterocycle; 
R 6 is selected from H; 

R 7 is selected from, optionally substituted carbocycle, optionally substituted 
heterocycle, or -(CH 2 ),. 3 -optionally substituted carbocycle. 



36. A compound of claim 19: 
wherein: 
20 Q is S : 

WisN; 

XisCorN; 

YisCorN; 

ZisCorN; 

25 R 2 is selected from H, optionally substituted carbocycle; 

R 3 is optionally substituted Ci^alkyl; 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 
C(=0)NH(CH 2 )o. 3 -optionally substituted heterocycle, -C(=0)NH(CH 2 ),. 3 SCH 3 , 
optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionally substituted C, 
6 alkyl, -C(=0)NH(CH 2 )o.3-optionally substituted carbocycle, -C(=0)NH(CH 2 )i. 3 N(CH3)2, 
CC^NHCCH^.^CCOCHj^. C(=0)NH(CH 2 ),.3NHC(=0)OC(CH 3 )3, -C(=0)NH(CH 2 ),. 
30(CH 2 ),. 3 OH, -, -C(=0)NH(CH 2 ) 1 . 3 C(=0)OCH3,-C(=0)NH(CH 2 ) 1 .30C(CH 3 )3, or 
C(=0)NH(CH 2 ),. 3 C(=0)OH; 
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R s is H; 

R 6 is selected from H; 

R 7 is selected from, optionally substituted carbocycle, optionally substituted 
heterocycle, or -<CH 2 )i.3-optionally substituted carbocycle. 

5 

37. A compound of claim 1 9: 
wherein: 

QisS; 
WisN; 
10 XisCorN; 

YisCorN; 
ZisCorN; 

R is an optionally substituted carbocycle; 

R 3 is optionally substituted Ci^alkyl; 
15 R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 

CC=0)NH(CH 2 )o-3-optionally substituted heterocycle, -C(=0)NH(CH 2 )i. 3 SCH3, 
optionally substituted heterocycle, cyano, -C(=0)NH 2 , -C(=0)NH-optionally substituted C, 
6 alkyl, -C(=O)NH(CH 2 ) 0 -3-optionally substituted carbocycle, -C(=0)NH(CH 2 ),. 3 N(CH3)2, 
C(=0)NH(CH 2 ),. 3 C(OCH3) 2| CXK^NHCCH^usNHCC^OCCCHa^, -C(=0)NH(CH 2 ),_ 
20 3 0(CH 2 ),.30H, -, -C(K))NH(CH 2 ),.3C(==0)OCH3.-C(=0)NH(CH 2 ),.30C(CH3) 3 , or 
C(=0)NH(CH 2 ),. 3 C(=0)OH; 

R 5 is H; 

R 6 is selected from H; 

R 7 is optionally substituted carbocycle,. 

25 

38. A compound of claim 19: 
wherein: 

QisS; 
WisN; 
30 XisCorN; 

YisCorN; 
ZisCorN; 

R 2 is an optionally substituted carbocycle; 
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R 3 is optionally substituted Ct^alkyl; 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, - 
C(=0)NH(CH 2 )o.3-optionally substituted heterocycle, -C(=0)NH(CH 2 )i. 3 SCH3, 
optionally substituted heterocycle, -C(=0)NH 2 , -C(=0)NH(CH 2 )o-3-optionaUy substituted 
carbocycle; 

R 5 is H; 

R 6 is selected from H; 

R 7 is optionally substituted carbocycle. 

39. A compound of claim 19: 
wherein: 

Q is S; 
W is N; 
XisCorN; 
YisCorN; 
ZisCorN; 

R is optionally substituted carbocycle; 
R 3 is optionally substituted Ci^alkyl; 

R 4 is selected from, -C(=0)OCH 3 , -C(=0)-optionally substituted heterocycle, 
C(=0)NH(CH 2 )o-3-optionally substituted heterocycle, or -C(=0)NH(CH 2 )n3SCH3; 
R 5 is selected from H; 
R 6 is selected from H; 
R 7 is optionally substituted carbocycle. 

40. A compound of structural diagram (II) selected from: 
Methyl N-{4^4-methoxyphenoxy)-6-[(thte^ 

leucinate; 

Methyl N-[4-(4-methoxyphenoxy)-6-(2-pyridin-4-ylethyl)-l ,3,5-triazin-2-yl]-L-leucinate; 
Methyl N-[4-[(2,3-dihydroxypropyl)amino]-6-(4-methoxyphenoxy)- 1 ,3 ,5-triazin-2-yl]-L- 
leucinate; 

Methyl N-{4-(4-methoxyphenoxy>6-[(tetrahydrofuran-2-ylmethy0 
yl}-L-leucinate; 

Methyl N-[4-[(3-fluorobenzyl)ami^ 
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Methyl N-H-Ka-methoxybenzyOaminoj-e^methox^henoxy^l^^-triazin^-ylJ-L- 
leucinate; 

Methyl N-[4-[(3,5-difluorobenzyl)amino]^.(4-methoxyphenoxy)-l,3,5-triazin-2-yl]-^ 
leucinate; 

5 Methyl N-[4-[(3,5-dichlorobenzyl)amino]-6-<4-methoxyphenoxy)-l ,3,S-triazin-2-yl]-L- 
leucinate; 

Methyl N-[4Kbenzylamino)^4-methoxyphenoxy)-l,3,5-triazin-2-yl]-L-leucinate; 

Me%lN-[4-(butylamino)-6-(4-methoxyphenoxy)-13,5-triazin-2-yl]-I^leucinate; 

Me%lN-[4-(pentylamino)-6^4-methoxyphenoxy)-l,3 ) 5-triazin-2-yl]-L-leucinate; 

10 Methyl N-{4-[(3-fluorophenyl)amino]^[(4-methoxyphenyl)thio]-l,3,5-triazin-2- 
yl}glycinate; 

(2R)-2-({4-[(5-Chloro-2-memylphenyl)am^ 
yl}amino)-4-methylpentan-l-ol; 

Methyl N-{4-[(5^Moro-2-methylphenyl)amino^ 
15 yt}-L-leucinate; 

Methyl N-{4-[(3-fluorophenyl)ammo]-6-[(4-^^ 
leucinate; 

l-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin^ 
N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)tbio]-l,3,5-triaz^^ 
20 N 2 -(3-fluorophenyl)-^-isopentyl-6-^ 

(2S)-2-({4-[(3-fluorophenyl)amino]-6-[(4^ 
methylpentan-l-ol; 

Methyl N-{4-[(3-£hiorophenyl)amino]-6-[(4-methoxyphenyl)thio]-13,5-triazin-2-yl}-I^ 
phenylalanine; 

25 2-({4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio3-13,5-triazin-2-yl}a^ 
l-ol; 

N 2 -(2£-Dimethoxyemyl)-^3-flu^^ 
diamine; 

Ethyl N-{4-[(3-fluorophenyl)ammo]-6-[(4-methoxyphenyl)thio]-13,5-triazm-2-yl}-b- 
30 alaninate; 

3-[{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin-2- 
yl}(methyl)amino]propanenitrile; 
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MethylN-{4-[(3-fluorophenyi)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin-^ 
alaninate; 

Methyl N- {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 1 ,3,S-triazin-2-yl} -D- 
leucinate; 

5 Me%lN-{4-[(2,3-dihydroxypropyl)thio]-6-[(3-fluo 
leucinate; 

Methyl N-{4-[(3-fluorophenyl)amino]-6-[(3-meflioxyphenyl)ttiio]-l,3>tria2in-2-yl}-L- 
leucinate; 

Methyl N-{4-[(3-fluorophenyl)(methyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-tria 
10 yl}rL-leucinate; 

(2R)-2-({4-[(3-fluorophenyl)amino]-6-[(4-me 
methylpentan- 1 -ol; 

Methyl N- {4-[(3-fluorophenyl)amino]-6-[(2-methoxyphenyl)thio]-l ,3,5-triazin-2-yl} -L- 
leucinate; 

15 Methyl N-[4-[(3-fluorophenyl)amino]-6-(phenylthio)-l,3,5-triazin-2-yl]-I^leucinate; 
Methyl N-[4-[(341uorophenyl)amino]-6-(qu^ 

Methyl N-{4-[(4-aminophenyl)tliio]-6-[(3-fluorophenyl)amino]-13,5-triazin-2-yl}-L- 
leucinate; 

Me%lN-{4-[(3-bromophenyl)thio]-6-[(3-fluorophenyl)amino]-l,3,5-triazin-2-yl} 
20 leucinate; 

Methyl N-[4-[(3-fluorophenyl)amino]-6-(pyrim^ 

Methyl N- {4- {[2-(dimethylamino)ethyl]thio}-6-[(3-fluorophenyl)amino]- 1 ,3,5-triazin-2-yl }- 
L-leucinate; 

Methyl N-{4-(0-[2-(dimethylamino)ethyl]-lH-tetraazol-5-yl}thio)-6-[(3- 
25 fluorophenyl)amino]-l,3,5-triazin-2-yl}-L-leucinate; 

Methyl N-{4-[(3-fluorophenyl)amuio]-6-[(4-methoxyphenyl)sulfinyl]-l,3,5-triazin^^ 
leucinate; 

Methyl N-{4-[(3-fluorophenyl)amino]^-[(4-methoxyphenyl)sulfonyl]-l,3,5-tria2in-2-yl}-I^ 
leucinate; 

30 N , -[2-(Dimethylamino)ethyl]-N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]- 
1 ,3,5-triazin-2-yl } -L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)tWo]-l^,5-triazin-2-yl}-N 
(tetrahydrofuran-2-ylmethyl)-L-leucinamide; 
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N 2 -{4-[(3-fluorophenyl)amino]-6-[(^ 
morphoIin-4-ylethyl)-L-leucinamide; 

N , -{2-[(tert-Butoxycarbonyl)amino]ethyl}-N 2 -{4-[(3-fluorophenyl)amino]-6-[(4- 
methoxyphenyl)thio]-l,3,5-triazin-2-yl}-L-leucinamide; 
5 N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-m^ 
ylmethyl)-L-leucinamide; 
N'-aS-DifluorobenzyO-N^-tO-fl^^^ 
triazin-2-yl}-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)tbio]-l,3,5-triazin-2-yl^ 
10 fiirylmethyl)-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)ammo]-6-[(4-meto 

oxopyrrolidin-l-yl)propyl]-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-13,5-triazin-2-yl^ 
methoxybenzyl)-L-leucinamide; 

15 N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin-2-yl}-^ 
piperidta-l-ylethyl)-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]-l,3,5-triazin-2-yl}-N , -[2- 
hydroxye&oxy)ethyl]-I^leucmamide; 

N 2 -{4-[(3-fluorophenyl)ammo]-6-[(4-m^ 
20 leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4^^ 
leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(^^ 
pyrroHdin-l-ylethyl)-L-leucinamide; 
25 N 2 -(3-fluorophenyl)-6-[(4-methoxyph^ 
ylcarbonyQbutyl]- 1 ,3,5-triazine-2,4-diamine; 

N , -{2-[4-(aminosulfonyl)phenyl]ethyl}-N 2 -{4-[(3-fluorophenyl)amino]-6-[(4- 
methoxyphenyl)thio]-l^,5-triazin-2-yl}-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-memoxyphenyl)tbio]-l^,5-triazin-2-yl}-N , -[2-(l- 
30 methylpyrrolidin-2-yl)etbyl]-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)ammo]-6-[(4-methoxyphenyl)thio]-l,3 > 5-triazin-2-yl}-N 1 -(3- 
methoxypropyl)-L-leucinaniide; 
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N 2 -{4-[(3-fluorophenyl)am^ 

ylmethyl>L-leucinamide; 

Methyl N- {2-[(3-fluorophenyl)ammo]^ 

leucinate; 

5 Methyl N- {4-[(3-fluorophenyl)amino]-6-[^ 
leucinate; 

N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]p 

N-{4-[(3-fluorophenyl)(me1hyl)amm^^ 

N-{4-chloro-6-[(4-methox^ 
10 Methyl N-{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]p 

methylleucinate; 

N 2 -[4-[(3-fluorophenyl)ammo^ 

ylmethyl)-L.leucinamide; 

N 2 -{4-[(3-fluorophenyl)am^ 
15 furylmethyl)-L-leucinamide; » 

N M4-[(3-fluorophenyl)amino]-6^ 

(tetrahydrofuran-2-ylmethy 

N 2 -{4-[(3-fluorophenyl)amino]^ 

leucinamide; 
20 N 2 -{4-[(3-fluorophenyl)ami^ 

4-ylethyl)-L-leucinamide; 

N^2,2-methoxyethyl)-N 2 -{4-^ 

2-ylJ-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)am^ 
25 ylethyl>L-Ieucinamide; 

Methyl N- {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyri -L- 

leucylglycinate; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]py^ 
imidazol- 1 -yl)propyl]-L-leucinamide; 
30 N 2 - {4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyrim } -N 1 -(2- 

isopropoxyethyl)-L-leucinamide; 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]pyri 
(methylthio)ethyl]-L-leucinamide; 
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N 2 -{4-[(3-fluorophenyl)amino]-6-^^ 
leucinamide; 

N-{4-[(3-fluorophenyl)amino]-6-K^ 

N 2 -{4-[(3-fluorophenyl)amino]-6-[(4-methoxyphenyl)thio]py^ 
5 imidazol-5-yl)ethyl]-L-leucinamide; 
N 2 -{4-[(3-fluorophenyl)amino]-6^ 
methyl-L-leucinamide; 
N 2 -{2-[(3-fluorophenyl)amino]^ 
4-ylethyl)-L-leucinamide; 
10 N 2 - {2-[(3-fluorophenyl)amino]-6-[(4-^ -N 1 - 

(tetrahydrofuran-2-ylmethyl)-L-leucinamide; 
N 2 -{2-[(3-fluorophenyl)amino]-64(4-methoxyphenyl)thio]pyri 
leucinamide; 

(S)-2-[4-(3-Cyano-phenylam^ 
1 5 pentanoic acid (tetrahydro-furan-2-ylmethyl)-amide; 

(S)-2-[4-(3-Cyano-phenylamino)-6-(pyridin-2-ylsulfanyl)-pyrimidm 
pentanoic acid (tetrahydro-fiiran-2-ylmethyl)-amide; 
# 2 -{4-[((3-Methyl-pro^^ 

(tetrahydrofuran-2-ylmethyl)-L-leucinaraideA^ 
20 methoxyphenyI)thio]pyrim^ 

(S)-2-[4.(3-Cyano-phenylamino)-6<4-methoxy-phenylsulfanyl)-pyri 

methyl-pentanoic acid (2-methylsulfanyl-ethyl)-amide; 

W 2 -{2-[(3-Fluorophenyl)amino]-6-[(4^ 

4-yl-L-leucinamide 
25 2-[6-(3-Fluoro-phenylamino)-2^ 

pentanoic acid methyl ester; 

(S)-2-[6-(3-Fluoro-phenylamino^ 

methyl-pentanoic acid methyl ester; 

N 2 ^34Huoro-phenyl)-6-(4-methoxy-phe 
30 pyrimidine-2,4-diamine; 

>^K3-Fluoro-phenyl)-6-(4-methoxy-pheny 

pyrimidine-2,4-diamine; 
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(S>2-[4-(3-Cyano-phenylamino)-6-(qu^ 
pentanoic acid (tetrahydro-furan-2-ylmethyl)-amide; 
(S)-2-[4-(4-Amino-phenylsulfanyl)-6-(3-^ 
methyl-pentanoic acid (tetrahydro-furan-2-ylmethyl)-amide; 
5 (S)-2-[3-(3-Fluoro-phenylam 
pentanoic acid methyl ester; 

(S)-2-[2-(3-Fluoro-phenylamino)-6-(4-methoxy-pte 
methyl-pentanoic acid methyl ester; 
(S)-2-[6-(3-Fluoro-phenylamino)-4~(4-meth^ 
10 methyl-pentanoic acid methyl ester; 
(S)-2-[4-(3-Fluoro-phenylamino^ 
methyl-pentanoic acid methyl ester; 

41 . A compound according to any one of claims 1-40, for use as a medicament 

15 

42. The use of a compound according to any one of claims 1-40 in the manufacture of a 
medicament for the treatment or prophylaxis of disorders associated with 0-amyloid 
production. 

20 43. The use of a compound according to any one of claims 1-40 in the manufacture of a 
medicament for the treatment or prophylaxis of Alzheimer's disease or Down's syndrome. 

44. A method for the treatment of neurological disorders associated with p-amyloid 
production comprising administring to a warm-blooded animal in need of such treatment a 

25 therapeutically effective amount of a compound according to any one of claims 1-40. 

45. A method for inhibiting y-secretase activity comprising administering to a warm- 
blooded animal in need of such inhibition a therapeutically effective amount of a compound 
according to any one of claims 1-40. 

30 

46. A method for the treatment or prophylaxis of Alzheimer's disease or Down's 
syndrome comprising administring to a warm-blooded animal in need of such treatment a 
therapeutically effective amount of a compound according to any one of claims 1-40. 
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47. A pharmaceutical composition comprising a compound according to any one of claims 
1-40, or a pharmaceutical^ acceptable salt or in vivo hydrolysable ester therof, together with 
at least one pharmaceutical^ acceptable carrier, diluent or excipent. 

48. A process for preparing a compound of structural diagram (I), or a pharmaceutical^ 
acceptable salt or in vivo hydrolysable ester therof which process comprises: 




a) R 7 -thiol, 

DIEA, DME, 0° C to RT 

b) R3-NH 2 .HCI. 3 
DIEA, iPrOH, reflux „ 7 |j | ? qh 




c) UOH. MeOH, THF. q 



NMM, CH 2 CI 2 



isobutyl chloroformate I 

[fS *f 




15 
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49. A process for preparing a compound of structural diagram (II) or a pharmaceutical ly 
acceptable salt or in vivo hydrolysable ester therof which process comprises: 



la 



a) R1R2NH 
DIEA(1^eq) t THF 



b) R3SH, DlEA (1.2 eq) 
THF, reflux 



.R3 

R2 

1b 




PS-HOBT, DMF 
D!EA(4eq) t 90° C 



O 



R2 



*N S 



1c 



R4R5NH (0.8 eq) 



PS-DIEA(2.5 eq), 
microwave, 160° C, 5 minutes 



R4^R5 
R2 



1d 



e .R3 a) R4R5NH R4. ,^R5 

? DlEA (2.2 eq), THF N 

N ^ N Relfux4h N ^W N 

RK N^N^Cl — * RK N^"N^6' R3 
R2 R2 

lb Id 
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ABSTRACT 



NOVEL COMPOUNDS AND USES THEREOF 

5 

This invention relates to novel compounds having the structual diagram (II) 

X^Y R 3 



7 .W^z^N^R 4 

R l> \t 



10 and to their pharmaceutical compositions and to their methods of use. These novel 

compounds inhibit y secretase and thereby inhibit the production of amyloid P protein, 
thereby acting to prevent the formation of neurological deposits of amyloid protein. The 
present invention relates to the treatment of neurological disorders related to amyloid p 
protein production such as Alzheimer's disease. 

15 



20 



